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PREFACE

The Bonneville Power Administration and the U.S. Bureau of Reclamation are
funding the construction and evaluation of fish passage and protection
facilities at irrigation and hydroelectric diversions in the Yakima River
Basin, Washington State. This construction implements Sections 903(d) and
803(b) of the Northwest Power Planning Council®"s 1984 and 1987 Columbia
River Basin Fish and Wildlife Program. (a) The program provides offsite
enhancement to compensate for fish and wildlife losses caused by
hydroelectric development throughout the Columbia River Basin, and

addresses natural propagation of salmon to help mitigate the impact of
irrigation in the Yakima River Basin.

The Wapato. Chandler, and Easton screens are three of the juvenile
screening facilities. This report evaluates the flow characteristics of
the screening facilities. Studies consisted of velocity measurements taken
in front of the rotary drum screens and within the fish bypass systems
during peak flows. Measurements of approach velocity and sweep velocity
were emphasized in these studies: however, vertical velocity was also
measured. Results indicate that velocity patterns within the screening
facilities often differ from design specifications, but are generally
conducive to effective fish bypass.

(@) NPPC (Northwest Power Planning Council). 1984. (Columbia River
Basin Fish and Wildlife Program. Northwest Power Planning Council,
Portland, Oregon.

NPPC (Northwest Power Planning Council). 1987. (Columbia River

_asin Fish and Wildlife Program. Northwest Power Planning Council,
Portland, Oregon.
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ABSTRACT

The Pacific Northwest Laboratory (PNL)(2) measured the velocity conditions
at three fish screening facilities in the Yakima River Basin: Wapato.
Chandler, and Easton Screens. The measurement objectives were different at
the three screens. At Wapato. approach and sweep velocities were measured
to evaluate the effect of rearing pens in the screen forebay. A complete
survey was preformed at the Chandler Screens. At Easton, velocity was
measured behind the screens to provide information for the installation of
porosity boards to balance flow through the screens.

Salmon-rearing pens used at the Wapato Canal had a minimal effect on the
magnitude of approach and sweep velocities at the face of the drum screens,
although the pens caused increased turbulence and variability in water
velocities. The net pens did not appear to affect flows through the three
fish bypasses.

Approach velocities at the Chandler Screens ranged from 0.1 fps at the
upper end of the screening facility to >0.5 fps at the downstream end of
the facility. Sweep velocity was generally <I.0 fps in the screen forebay,
especially under the curvature of the drum screens. Low sweep velocities
and elevated approach velocities under the curvature of the drum screens
result in velocity conditions that do not meet the design criteria
standards. Flow through each of the three fish bypasses was X2.0 fps.
Sweep velocity in the separation chamber was <1.0 fps at 0.8 of the depth.
Approach velocity at the face of traveling screens in the separation
chamber was <0.5 fps. Water velocities in the fish return met design
criteria.

Approach velocities at the Easton Screens varied from 0.1 fps to >0.6 fps
from the upstream to the downstream end of the screening facility.
Imbalanced flows throughout the screen array may be partially attributable
to water flow around a bend in the canal upstream of the screen forebay
that results in high sweeping velocity along the outer wall of the screen
forebay.

(a) The Pacific Northwest Laboratory is operated by the Battelle Memorial

Institute for the U.S. Department of Energy under Contract
DE-AC06-76RLO 1830.
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INTRODUCTION

The Pacific Northwest Electric Power Planning and Conservation Act (Public
Law 96-501) was passed to enable preparation and implementation of a
regional Conservation and Electric Power Plan. The Northwest Power
Planning Council administers the plan, and is charged with developing a
program to protect and enhance fish and wildlife populations and to

mitigate adverse effects from development, operation, and management of
hydroelectric facilities.

The Yakima River Basin was selected as one site for enhancement of salmon
(Oncorhynchus spp.). Under the Plan, the Bonneville Power Administration
(BPA) and the U.S. Bureau of Reclamation (BR) are funding the construction
of fish passage and protection facilities at 20 existing irrigation and
hydroelectric diversions in the Yakima River Basin (Figure 1).

The improvement of fish screening facilities in irrigation canals is a
major component in the overall fisheries enhancement program. Hydrologists
and biologists from various agencies, including the National Marine
Fisheries Service (NMFS). the Washington Department of Fisheries, and the
Yakima Indian Nation (YIN) provided input for the design of the new
facilities. The angled rotary drum screen design was chosen as the best
alternative for fish screening in irrigation canals.

Pacific Northwest Laboratory (PNL) conducted fisheries evaluations at six
of the new fish screening facilities from 1985 through 1989 (Neitzel et al.
1985; 1987; 1988; 1990a; 1990b). The scope of the studies included the
guantification of injury and mortality, predation, and passage
effectiveness for emigrating salmonids: however, it did not include
evaluating hydraulic characteristics within the screening facilities. The
hydraulic conditions in front of the drum screens as well as within
components of the fish guidance system (fish bypasses, separation chamber,
and fish return slot) are critical in providing optimum conditions for safe
fish bypass. The screens were designed to provide an approach velocity
(perpendicular to the screens) of 0.5 feet per second (fps) or less to
minimize impingement of fish and a sweep velocity (parallel to the screen
face) of at least twice the magnitude of the approach velocity to guide
fish into the bypass system (Easterbrooks 1984).

Inadequate sweep velocities, excessive approach velocities. or unequal
discharges through the drum screens and fish bypass system have been
observed at several of the screening facilities during our fisheries
evaluations. These flow pattern anomalies can affect the overall
efficiency of a facility. Velocity measurements were taken at six screen
sites in 1988 (Abernethy et al. 1989) to monitor the actual velocity
characteristics at selected facilities during normal operation, as defined
by the operating criteria for each facility.
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This report describes additional velocity measurement studies conducted by
PNL staff at the Wapato, Chandler, and Easton Screens in 1989. It
describes the equipment and methods used to measure the hydraulic
characteristics and the operating conditions at each facility during data
collection, and summarizes the results and conclusions. The raw data are
included in three appendixes (one for each site) to allow independent
analysis of the data.



METHODS

Three monitoring protocols were used in our data collection based on the
objectives of the measurements at each site. Measurements were taken at
the Wapato Screens to evaluate the effect of the use of salmon-rearing pens
in the canal forebay on flow parameters in front of the drum screens.
Velocity readings for the X (approach velocity) and Y (sweep velocity)
components were taken at 0.2 and 0.8 of the water depth in front of each
drum screen and at the head of each fish bypass one day before and one hour
after the net pens were removed from the Wapato Screens forebay. A
complete survey, which included measurements at 0.05, 0.2, 0.5, 0.8, and
0.9 of the water depth in front of the drum screens and at 0.2 and 0.8 of
the water depth in components of the fish bypass system was performed at
the Wapato Screens in 1988 (Abernethy et al. 1989).

A complete survey was performed at the Chandler Screens. Velocity
measurements were taken at 0.2 and 0.8 of the depth in front of each of the
drum screens, in the fish bypasses, and in the separation chamber.
Additional velocity measurements were taken at 0.05. 0.5, 0.8. and 0.9 of
the depth in front of drum screens adjacent to each fish bypass (Figure 2).
Velocity readings were taken to measure the X (approach velocity). Y (sweep
velocity), and 2 (vertical velocity) components at all locations.

Concrete Screen Probe-Positioning Rod
Bay Structure,

Water Surface
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FIGURE. Measurement Depths and Probe Positioning Relative to the Front
Face of Rotary Drum Screens in Complete Surveys



Velocity measurements were taken at 0.2 and 0.8 of the depth behind each of
the drum screens at the Easton Screens to provide information for porosity
board placement to balance flows through the screens. No flow measurements
were taken in front of the drum screens or in the fish bypass systenm.

EQUIPMENT

Electromagnetic water current meters were used to monitor water velocities.
Each meter used a bidirectional probe (Figure 3). Probes were mounted in
pairs at the Chandler Screens so that one measured the X and Y and the
other measured the Y and Z velocity components at a given depth. The
vertical velocity (2) component was not measured at the Wapato and Easton
Screens: therefore, only one probe was necessary at each measurement
location. A smaller electromagnetic water current meter, which measures
flow in one direction only, was also used at the Easton Screens to compare
the data obtained from different instruments. Outputs were read visually
from panel gauges.

The meter probes were securely fastened to a horizontal arm that extended
from a movable sleeve secured to a vertical pole. The length of the
horizontal arm and the position of the sleeve on the vertical pole were
adjustable. The probe support assembly was positioned at least 18 in.
downstream or outside of the sensors so that the vertical pole and
horizontal bracket arm would not disrupt velocity readings at the probes.

PROBE PQOSITIONING

The position of the probes was adjusted for each of the measurement
locations within the facility. Measurements were taken in or near the drum
screens, Tfish bypasses. separation chamber, vertical traveling screens, and
the fish return.

Cross Section of Probe

Clamping Surface Sensing Electrodes

Probe —

FIGURE. Bidirectional Electromagnetic Probes Used in Velocity
Measurements



Measurements Near Drum Screens

For velocity measurements at the Wapato and Chandler screens, the vertical
pole was positioned close to the perimeter in front of the screen; however.
none of the components of the probe assembly were in contact with the
screen face. The bottom of the pole rested on the forebay floor, and the
top end of the pole was clamped to a fixed object, such as the gantry frame
or a girder. Measurements at 0.2, 0.5, and 0.8 of the depth were taken by
mounting the probes on a horizontal arm pointing upstream (Figure 4). and
measurements near the screen face at 0.05, 0.8, and 0.9 of the depth were
taken by mounting the probes on a horizontal arm pointed inward toward the
face of the screen. The length of the horizontal arm required to position
the probes close to the screen face was calculated based on screen
diameter, water depth, and the position of the vertical pole relative to
the perimeter of the screen. The set of probes was within 5 (1) in. of
the screen face for the near-screen measurements. The drum screens are
constructed at an angle to the canal flow: therefore, all measurements were
taken with the probe orientation parallel and perpendicular to the screen
face, not to the canal flow. All velocity measurements were taken at the
centerline of the screen.

B Vertical Probe Support Ro

~Concrete Screen
Bay Structure

Adjustable
Horizontal
Probe Arm

<:> Probes Pointed Upstream from Vertical Rod
(Measurements at 0.2. 0.5. and 0.8 of the Depth)

Probes Pointed Towards Screen Face
(Measurements at 0.05. 0.8a. and 0.9 of the Depth:

EIGURE 4. Relationship of Probe Support Assembly to Probes During
Velocity Measurements



For velocity measurements at the Easton Screens, the vertical pole was
positioned at the centerline of each drum screen about 15 in. from the
screen surface on the back side of the screen. The horizontal arm
supporting the probe for the bidirectional flow meter was oriented upstream
so that the X and Y components could be measured. The probe for the
unidirectional flow meter was pointed directly at the screen face, then
slowly rotated to achieve the highest stable reading on the panel gauge.

Measurements in_the Fish Bypasses

Measurements were taken at 0.2 and 0.8 of the depth at the centerline of
the 24-in.-wide fish bypasses at the Wapato and Chandler Screens. All
bypasses had submerged ramps to guide fish and water up from the bottom of
the screen structure and over an adjustable weir at the back of the ramp.
The probes were positioned about 18 in. upstream of the ramp. This
positioning generally placed the probes within the concrete structure of
the bypass.

Measurements in the Separation Chamber

Measurements were taken at 0.2 and 0.8 of the depth in transects across the
width of the separation chamber at the Chandler screens. Transects were
made upstream of the vertical traveling screens and at the centerline of
each traveling screen. The traveling screens were constructed
perpendicular to the separation chamber flow, with the outer wall (distal
to the traveling screens) angling toward the screens. The probes were
positioned pointing upstream parallel to the traveling screens. Turbulent
areas where bypass flows mix at the head of the separation chamber were not
evaluated.

ol Li

Measurements were taken at 0.2 and 0.8 of the depth at the face of the
traveling screens. The probes were positioned parallel to the screen face
at the centerline and in the upper and lower quadrants at the Chandler
Screens. The measurements along the screen face and the transects across
the separation chamber merged to form a "T" pattern of velocity
measurements.

Measurements in the Fish Return

Velocity measurements were taken at 0.2 and 0.8 of the depth in the fish
return at the Chandler Screens near the upstream end of the fish return
slot. The vertical pole was positioned upstream of the submerged approach
ramp, but within the concrete structure of the fish return slot.



DATA COIIFCTION AND ANAIYSIS

Ten sets of velocity measurements were recorded in a 3- to 5-min interval.
Each set of readings provided a "snapshot" of all velocity measurements.
Beginning and ending times were recorded for each series of data. Unusual
operating or canal flow conditions were recorded as ''Notes"™ on the data

sheets. Analyses and comparisons were performed using the means of the
data.



DESCRIPTION OF CONDITIONS.AT FACH OJITE

Our datawere collected during the peak of the irrigation season under the

existing operating conditions at each site. The Chandler Canal was not at

full capacity because of the frequent flow adjustments required to meet in-
river flow obligations during periods of low river flow. Surface elevation
and/or forebay depth were determined from staff gages at each site. Actual
daily canal flows were provided by the Bureau of Reclamation. Unusual flow
or operating conditions were recorded at each site.

WAPATO CANAL

The Wapato Screens (Figure 5) are located in the Wapato Canal on the right
bank of the Yakima River at RM 106.7. The facility consists of 15 rotary
drum screens (14 ft diameter, 24 ft long) and a fish bypass system that
includes three fish bypasses (two intermediate and a terminal), a
separation chamber with two bypass water recovery pumps located behind
vertical traveling screens, and a fish return. The YIN uses the Wapato
Screens forebay to house three pens for rearing fall chinook salmon
(0.tshawytscha) . The floating pens are attached to the outer wing wall
opposite the screens near the second fish bypass (Figure 6).

Fish Bypass Pipes
W

Y,
dpat
]
\
a)

Operational Screens

. Inoperable Screens
1 ® Measurement Locations |

FIGURE. Locations of Facility Components and Rearing Pens at the Wapato
Screens, Spring 1989
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Water Surface
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FIGURE. Pens Used by the Yakima Indian Nation to Rear Fall Chinook
Salmon in the Wapato Screens Forebay

The forebay elevation is about 935 ft at the maximum canal flow of 1800
cubic feet per second (cfs). The first series of measurements was
conducted at the Wapato Canal on June 1 and 2. 1989. Canal elevation was
934.9 ft, and the canal flow was 1830 cfs. Water depth in front of the
screens was 140 in. OFf the 168-in. drum screen diameter, 132 in. (79%)
were submerged. We used the submerged screen depth as the basis for
calculating probe positioning.

All operating conditions were normal (Appendix A) with the following
exceptions:

. The vertical traveling screens in the separation chamber were not in
service.

* Rotary drum screens 6 and 11 were not operational.
.Three YIN salmon-rearing pens were in use in the screen forebay.

The second series of velocity measurements was completed on June 5 and 6.
1989, after the YIN salmon pens were removed from the canal forebay. The
surface elevation in the canal was 934.85 ft, and the canal flow was 1850
cfs. All other operating conditions were the same as during the first

series of measurements except that the three salmon net pens had been
removed.

12



CHANDLER CANAL

The Chandler Screens (Figure 7) are located in the Chandler Canal on the
right bank of the Yakima River. The head gates of the Chandler Canal
withdraw water from the Yakima River at the Prosser Diversion Dam at RM
47_.0 near Prosser. Washington. The facility consists of 24 rotary drum
screens (13.5 ft diameter, 12 ft long) and a fish bypass system that
includes three fish bypasses (two intermediate and a terminal), a
separation chamber with four bypass water recovery pumps located behind
vertical traveling screens, and a fish return. The forebay elevation is
about 631 ft at the maximum canal flow of 1400 cfs.

A complete survey was conducted at the Chandler Screens on July 26 to 28,
1989. Canal elevation was 630.1 ft. and the canal flow was 1050 to

1100 cfs. Water depth in front of the screens was 112 in. OFf the 162-in.
drum screen diameter, 108 in. (67%) were submerged. We used the submerged
screen depth as the basis for calculating probe positioning.

All operating conditions were normal Appendix A) with the following
exceptions:

. Screen 23 was inoperable and stoplogged shut.

+ Only two of the four bypass water return pumps were operating.

T

////,,_.__* Chandler Canal

Trash Fish Bypass Pipes
Rack

‘‘‘ LTSS ST ILTLSOS

Measurement Locations Traveling

Screen
© Two Depths _ s

e Five Depths

: Return
0 Operational Screens
|E@ Inoperable Screen Separation
hamber
FIGURE. Locations of Facility Components at the Chandler Screens,

Spring 1989
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EASTON CANAL

The Easton Screens (Figure 8) are located in the Kittitas Main Canal on the
right bank of the Yakima River at RM 202.5 near Easton, Washington. The
facility consists of 18 rotary drum screens (15 ft diameter, 12 ft long)
and a fish bypass system that includes two fish bypasses (intermediate and
terminal), each with a flow of 20 cfs, and a fish return. The maximum
canal flow is about 1200 cfs. Flow measurements were taken at the Easton
Screens on June 14 and 15. 1989 with a canal flow of 1130 cfs. Water depth
behind the screens was 139 in. All operating conditions were normal
(Appendix A).

Terminal Intermediate

/ Bypass / Bypass

\\\\\\h [ Measurement Locations]

FIGURE. Probe Locations for Flow Velocity Measurements at the Easton
Screens, Spring 1989
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RESUI TS

The objective of our velocity measurements differed at each of the three
sites. Velocity measurements performed at the Wapato Screens evaluated
flow conditions near the drum screens relative to the use of salmon-rearing
pens in the screen forebay. A complete survey was performed at the
Chandler Screens. Velocity measurements performed at the Easton Screens
evaluated flow balance through the array of screens.

WAPATO SCREENS

Velocity measurements taken before and after the removal of three salmon-
rearing pens from the Wapato Screens forebay indicated that although the
pens had only a minimal effect on actual approach and sweep velocities at
the face of the drum screens, the pens contributed to increased turbulence
and instability of the water flow. Swirls and turbulence at the face of
drum screens could result in intermittent increases in approach velocities.
The net pens did not appear to affect flows through the three fish
bypasses.

The magnitude of the approach velocity was not affected at 0.2 of the depth
(Figure 9). 0.8 of the depth (Figure 10). or under the curvature of the
screens at 0.8 of the depth (Figure 11). Variability of the approach
velocity was greater at the two 0.8 readings when the pens were in use.

3_
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FIGURE 9. Approach Velocity at 0.2 of the Depth in Front of Drum Screens
at the Wapato Canal, Spring 1989
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EIGURE 10. Approach Velocity at 0.8 of the Depth in Front of Drum Screens
at the Wapato Canal, Spring 1989
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FIGURE 11. Approach Velocity at 0.8 of the Depth Under the Curvature of
Drum Screens at the Wapato Canal, Spring 1989
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Sweep velocity increased at 0.2 of the depth (Figure 12) and decreased at
0.8 of the depth (Figure 13) when the net pens were removed. Sweep
velocity under the curvature of the drum screen at 0.8 of the depth was
only slightly affected (Figure 14). Variation of the sweep velocity
measurements was greater at all three of the measurement locations when the

pens were in use.

Flow was balanced through the three fish bypasses both with and without the
pens in the forebay. Velocity in each of the bypasses increased at 0.2 of
the depth and decreased at 0.8 of the depth when the pens were removed

(Table 1).
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FIGURE 12. Sweep Velocity at 0.2 of the Depth in Front of Drum Screens at
the Wapato Canal, Spring 1989
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FIGURE 13. Sweep Velocity at 0.8 of the Depth in Front of Drum Screens at
the Wapato Canal, Spring 1989
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FIGURE 14. Sweep Velocity at 0.8 of the Depth Under the Curvature of Drum
Screens at the Wapato Canal, Spring 1989
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TABLE 1. Approach Velocities (fps) at the Head of Fish Bypasses at the
Wapato Canal, Spring 1989

0.3 Depth 0.8 Depth
Bypass With Pens Without Pens With Pens Without Pens
? 1.57 1.76 1.56 1.28
2 1.79 1.97 1.57 1.25
3 1.68 1.79 1.44 1.21
CHANDILER SCRFENS

Velocity measurements varied throughout the facility. The variability
resulted in measurements being different from the design criteria.

Approach velocity exceeded 0.5 fps by more than 10% at 12 of the 76
measurement locations (Table 2). Most of the high approach velocities
occurred under the curvature of the drum screens at 0.8 and 0.9 of the
depth. Approach velocity was low in front of screens at the upstream end
of the facility but nearly equal to the 0.5-fps standard in front of
screens at the downstream end of the facility. Wing walls had little
affect on approach velocity.

Sweep velocity resulting in less than a 2:1 sweep-to-approach ratio
occurred at 13 (17%) of the 76 measurement locations, and was <1.0 fps at
40 (53%) locations. Low sweep velocity was most evident at 0.9 of the
depth. Sweep velocities under the curvature of the drum screens at 0.8 of
the depth were comparable to sweep velocities measured in front of the drum
screens; however, the high approach velocities under the curvature of the
drum screen resulted in a poor sweep-to-approach ratio. Sweep velocity was
low in the upstream third of the facility, highest in the middle third of
the facility, and slightly reduced in the downstream third of the facility.

Vertical velocity was generally low throughout the facility. Disruptions
in flow associated with vertical movement of water, such as upwelling and
swirling, were not evident during our sampling.

Flow through the terminal fish bypass (bypass 3) was lower than through the
two intermediate bypasses, based on sweep velocity measurements taken in
the entrance of the three fish bypasses (Table 3). Additionally, overall
fish bypass flow was less than is specified in the operating criteria.

Only two of the four pumps in the separation chamber were operating during
our measurement series.
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TABLE Summary of Approach (X), Sweep (Y), and Vertical (2) Velocity Measurements (fps) in Front of the
Drum Screens at the Chandler Canal. Summer 1989

0.2 0.8 0.05 0.5 0.8(a) 0.9¢a)
ScreenX Y Z X Y Z X Y z X Y Z X Y Z X Y z

0.10 0.48 -0.06 0.20 0.33 -0.02

—_

2 010 060 -0.09 010 055 -0.03
3 011 071 -0.13 013 062 -0.04

4 018 086 -0.07 019 072 -0.01

5 020 087 -0.12 020 075 -0.03

6 020 090 -0.11 021 078 -0.05

7 029 097 -0.09 0.27 0.73 -0.01 024 0.92 -0.09 027 0.88 -0.08 0.70 1.82 -0.12 035 058 013
8 030 092 -0.12 028 068 -0.02 029 0.94 -0.17 028 0.79 -0.07 0.76 179 029 038 043 0.10
9 035 110 -0.11 039 077 005 030 114 -009 037 102 -0.14 079 169 -0.38 (b) ® ®
10 0.30 1.17 -0.13 0.34 1.16 -0.10

1 0.30 1.23 -0.13 0.30 1.10 -0.06

12 0.30 1.27 -0.10 0.30 1.07 -0.04

13 0.30 1.04 -0.12  0.30 1.07 -0.04

14 0.30 1.24 -0.10 0.30 1.00 -0.01

15 0.40 1.02 -0.06 0.32 0.98 0.02 0.31 127 -0.08 036 112 -0.04 048 1.08 0.09 050 0.77 0.10
6 040 118 -003 032 091 033 040 114 -0.06 039 106 004 058 119 013 () (b) ®
17 0.50 1.27 -0.12 074 086 -0.06 0.50 1.26 -0.10 0.59 088 -0.17 0.83 092 -0.15 0.83 0.63 0.01
18 0.39 1.18 -0.13 049 098 -0.05

19 0.41 1.17 -0.12 048 1.02 -0.08

20 040 099 -0.12 048 094 -0.07

21 0.40 1.25 -0.12 052 0.80 -0.06

22 0.50 1.05 -0.11 054 065 -0.01 0.40 115 -0.10 048 090 -0.06 0.67 097 -0.07 074 058 0.08
23 Not in operation

24 0.49 0.98 -0.10 050 094 -0.02 0.50 121 -0.10 051 1.03 -0.05 0.70 1.16 -0.01 069 1.0l 0.10

G)) Measurement made under curvature of the screens: all others made in front of screens.
(b) Obstruction under the screens: no data.




TJABLE 3. Summary of Approach (X), Sweep (Y), and Vertical (2) Velocity
Measurements (fps) at the Entrance to the Fish Bypasses at the
Chandler Canal, Summer 1989

0.7 Depth 0.8 Depth
Bypass X Y Z X Y z
1 -0.06 1.98 0.11 0.24 1.18 0.21
2 -0.11 1.73 0.19 -0.23 1.49 0.31
3 0.06 1.38 0.24 -0.54 1.26 0.47

Sweep velocity in the upstream end of the separation chamber is surface-
oriented (Figure 15, Table 4). Sweep velocity at 0.8 of the depth
increases from zero at the upstream end of the separation chamber to about
60% of the sweep velocity at 0.2 of the depth near the entrance to the fish
return slot. Based on the cross-sectional area in the fish return, the
fish return flow was about 25 cfs, with slightly more water entering the
fish return from the surface.

Approach velocity was less than 0.5 fps at the face of the first traveling
screen (Table 5. Figure 16). The lack of sweep velocity at 0.8 of the
depth observed in velocity measurements in the upstream end of the
separation chamber persisted in front of the first traveling screen.
Because of limited accessibility, no measurements were taken in front of
the second traveling screen.

Traveling Screen 1|Traveling Screen 2| Fish Return

0.2 Depth
-------- 0. 8Depth

FIGURE 15. Flow Patterns (Plane View) in the Chandler Screens Separation
Chamber as Described by Velocity Data and Visual Observations
of the Water Surface
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TABLE

Summary of Approach (X), Sweep (Y), and Vertical (2) Velocity

Measurements (fps) in the Separation Chamber and Fish Return at
the Chandler Canal, Summer 1989

——0.20epth =~ _0.8 Depth

Transect(?) Position(b) X Y Z X Y 7
Upper Outer 0.52 1.67 -0.39 0.28 0.0 -0.01
Center 0.19 1.76 -0.20 0.18 0.01 -0.20
Inner -0.41 190 -0.36 0.40 0.01 -0.18
Screen 1 Outer 0.20 1.84 -0.31 0.27 0.53 -0.25
Center 0.09 1.87 -0.27 0.30 0.49 -0.08
Inner 0.07 1.66 -0.20 0.37 0.32 -0.06
Screen 2 Center 0.29 1.64 -0.21 0.46 0.99 -0.18
Fish Return(c) 0.01 1.75 -0.04 0.02 1.33 0.04

a

Upper transect is across the separation chamber upstream of the first

traveling screen: Screen 1 and Screen 2 transects are adjacent to the
centerline of each screen.

b Outer position is 1ft from the outer wall: center position is midway
between the outer wall and the catwalk in front of the traveling
screens; inner position is adjacent to the catwalk, about 5 ft from
the face of the traveling screens.

¢ Measurements were taken at the centerline of the fish return slot
near the entrance.

TABLE 5. Summary of Approach (x). Sweep (Y). and Vertical (2) Velocity

Measurements (fps) at the Face of the First Traveling Screen at
the Chandler Canal, Summer 1989
0.2 Deoth 0.8 Depth
Position X Y Z X Y Z
Upper 0.36 1.09 0.27 0.21 -0.05 0.29
Center 0.37 0.88 0.05 0.33 -0.17 0.43
Lower 0.24 0.86 0.06 0.46 -0.13 0.19
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Sweep Direction
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0.8 Depth

EIGURE 16. Approach (Impingement) Velocity at the Face (Side View) of the

First Traveling Screen in the Chandler Screens Separation
Chamber

EASTON _SCRFENS

The low flow through drum screens at the upstream end of the Easton Screens
indicates that porosity boards are needed to balance flows. Flow through
the screens may be partially attributable to water flow around a bend in
the canal upstream of the screens forebay that results in high sweeping
velocity along the outer wall of the screens forebay.

Velocity measurements taken on June 14 with a unidirectional water current
meter and on June 15 with a two bidirectional (Figure 17) water current
meters produced similar results. Overall, velocities measured with the
unidirectional meter were slightly higher than the velocities measured with
the bidirectional instruments: however, the difference may be a result of
the maximum stable reading observed with the unidirectional meter, which
was recorded for the data set, while ten velocity readings with the
bidirectional meters were averaged to produce the data set.

Velocity through the drum screens was lowest through the screens at the
upstream end of the facility and steadily increased throughout the length
of the facility. The highest velocities were observed at the last three
screens (Screens 16 through 18). Velocity across the screen face has
little meaning because the velocity measurements were made in the screen
bays behind the drum screens.
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EIGURF 17. Velocity Measurements to Evaluate Flow Balance Through the Drum
Screens at the Easton Canal, Summer 1989

24



DISCUSSION

The measurement objectives were different at each screen facility. At
Wapato, approach and sweep velocity measurements were taken to evaluate the
effect of rearing pens in the screen forebay. At Chandler, approach,

sweep, and vertical velocity measurements were taken in front of the rotary
drum screens. Velocities were also measured at the entrance of fish
bypasses, in front of traveling screens iIn the separation chambers, and in
the entrance to the fish return. At Easton. velocity was measured behind
the screen to provide information for designing porosity boards to balance
flow through the screens.

EEEECT OF SAI MON-REARING PENS ON VEIQCITY MEASUREMENTS AT THE WAPATQ
SCREENS

Velocity measurements taken at the Wapato Screens before and after the
removal of the YIN salmon-rearing pens show that the pens can affect both
the magnitude and stability of water velocity in front of the drum screens.
Approach and sweep velocities were erratic in front of the drum screens
when the pens were in the forebay and stable after the pens were removed.
The magnitude of approach velocity at the screen face was not affected;
however, the sweep velocity was less at 0.2 of the depth and greater at 0.8
of the depth when the pens were in place.

The unstable velocity readings we observed are believed to be the result of
swirling water moving along the face of the drum screens, based on visual
observations made duriing data collection. Swirling water could result in
intermittent high impingement velocities for small fish as the swirl moves
along the face of the screens: however, no fish impingement was observed on
drum screens adjacent to the rearing pens in screen integrity tests
conducted in 1988 ((\eitzel et al. 1990b).

Velocity measurements taken at the Wapato Canal with the rearing pens in
the screen forebay did not compare well with data collected in 1988
(Abernethy et al. 1989) under similar canal flow and operating conditions.
Factors that might have caused differences in the two data sets are

. differences in sedimentation in the screen forebay
the location and number of inoperable screens when the measurements
were made
the degree of algal fouling on the screen panels in the rearing pens
day-to-day variation of hydraulic conditions within the canal.

The greatest discrepancies in velocities between the two data sets occurred
in measurement locations that were adjacent to inoperable screens or wing
walls.
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VEIOCITY CHARACTFRISTICS AT THF CHABDIER SCREEJJ

Water flow in the Chandler Screens forebay was very uniform, based on
visual observation. Few current lines or swirls were visible. However, it
appeared that the canal forebay is too wide to maintain an adequate
sweeping velocity in front of the screens. Additionally, our velocity
measurements indicated that porosity boards will probably be required to

achieve more flow through the drum screens at the upstream end of the
facility.

Low flows through drum screens at the upstream end appear to be a common
problem at screening facilities with the drum screens installed at an angle
to canal flow. Modification in hydraulics resulting from installation of

porosity boards may be partially responsible for increased turbulence in
the screen forebay.

Based on velocity measurements at the entrance of each of the three fish
bypasses and in the separation chamber. fish return flow did not meet
design criteria specifications. Although approach velocities did not
exceed 0.5 fps during our data collection, only one of the two pumps behind
each screen was operating. During four-pump operation of the separation

chamber, impingement velocities could increase substantially at the face of
the traveling screens.

ELQW BALANCE AT THE FASTON SCREENS

The low flow through drum screens at the upstream end of the Easton Screens
indicates that porosity boards are needed to balance flows. Poor flow
through the screens may be partially attributable to water flow around a
bend in the canal upstream of the screen forebay that results in high
sweeping velocity along the outer wall of the forebay. Porosity boards
were installed following our measurement series, and flow balance through
the screens was improved (Hosey & Associates 1989).
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SUMMARY

Velocity measurements were conducted at three fish screening facilities in
the Yakima River Basin: the Wapato, Chandler, and Easton Screens. Our
objective at the Wapato Screens was to determine if the salmon-rearing pens
in the forebay adversely affected flow parameters in front of the drum
screens. At the Chandler Screens, our objective was to determine if
velocity parameters in front of the rotary drum screens and within
components of the fish bypass system were consistent with design
specifications necessary to provide effective fish bypass. The objective
of flow measurements at the Easton Screens was to determine where porosity
boards were needed to equalize water flow through the drum screens.

WAPAT REEN

Velocity measurements taken before and after the removal of three salmon-
rearing pens from the screen forebay indicated that although the pens had
only a minimal effect on actual approach and sweep velocities at the face
of the drum screens, the pens contributed to increased turbulence and
instability of the water flow. Swirls and turbulence at the face of drum
screens could result in intermittent increases in approach velocities. The
net pens did not appear to affect flows through the three fish bypasses.

CHANDLER SCREENS

Approach velocity was low in front of the drum screens at the upstream end
of the facility but steadily increased in front of drum screens at the

downstream end of the facility. Porosity boards are needed to balance flow
through the array of screens.

Sweep velocity was generally low in the Chandler Screens forebay,
especially under the curvature of the drum screens. Low sweep velocities
and elevated approach velocities under the curvature of the drum screens
result in velocity conditions that do not meet the design criteria
standards.

Flow through each of the three fish bypasses were less than specified in
the operating criteria. Sweep velocity in the separation chamber was
generally low. Approach velocity at the face of traveling screens in the
separation chamber were within design criteria guidelines; however, only
two of the four bypass pumps were operating when the measurements were
taken. Flow out the fish return pipe appeared to be adequate.
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EASTON SCREENS

The low flow through drum screens at the upstream end of the Easton Screens
indicates that porosity boards are needed to balance flows. Poor flow
through the screens may be partially attributable to water flow around a
bend in the canal upstream of the screen forebay that results in high
sweeping velocity along the outer wall of the forebay. Porosity boards
were installed following our measurement series, and flow balance through
the screens was improved (Hosey b Associates 1989).
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OPERATING CRITERIA FOR THE WAPATO. CHANDLER. AND EASTON
EISH SCREENING FACILITIES

This appendix contains the operating criteria for the three fish screening
facilities included in this report. The criteria were developed by
hydrologists from the National Marine Fisheries Service. The intent of the
criteria is to provide the information necessary so that maintenance
personnel can set and adjust fish bypass flows to achieve optimum fish
bypass conditions at each screening facility.

The operating criteria for the Wapato Screens are provided on pages A.2
through A.5. Text describing the operating criteria appears on pages A.2
through A.3. and a diagram of the Wapato Screens is shown on page A.4. A
graph summarizing weir crest height adjustment based on canal surface
elevation is shown on page A.5.

The operating criteria for the Chandler Screens are provided on pages A.6
through A.13. Text describing the operating criteria appears on pages A.6
through A.8. Pages A.9 through A.11 describe weir gate adjustments for
three ranges of canal water surface elevations. Page A.12 contains a graph
showing the appropriate weir crest elevations for a range of canal water
surface elevations. Page A.13 shows the appropriate surface levels for
controlling flow through the Juvenile Evaluation Building.

The operating criteria for the Easton Screens are provided on pages A.14
through A.16. Text describing the operating criteria appears on pages A.14
and A.15, and a diagram of the Easton Screens is shown on page A.16.
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Revi sed 6/29/87

Qperating Criteria
Wapat o Canal Fish Screens Bypass System

QOperation of the bypass systemrequires the adjustnment of four
2-foot wi de bypass overflow weir gates (these are tenporarily
stoplogs at the present tine) located in the fish bypass
channel s and two S-foot w de excess water overflow gates | ocated
behi nd the punps in the punpback structure. These weir gates
(or tenporary stoplogs) control the quantity of bypass flows and
the water surface elevations within the systemfor good fish
passage.

Weir gates (or stoplogs) should be adjusted as follows. \Weir
gate locations are shown on the attached sketch

Normal C(peration (no pumpback):

1. Adj ust crest of weir gates #, #2, and #3 (or top of
tenporary stoplogs) to appropriate el evati on dependi ng
on canal WS. (water surface) elevation from attached
gr aph. Exanpl e: canal WS. in front of drum screens
is at elevation 934.0; set crest of weir gates
(stoplogs) to elevation 930.7.

2. Adj ust crest of weir gate #4 (or top of tenporary
stoplogs) to appropriate el evati on dependi ng on canal
WS elevation as shown on attached graph. Exanpl e;
canal WS elevation 934.0; set crest of #4 weir gate
(or top of stoplog) at elevation 928.0.

3. Adj ust weir gates #5 and #6 "equal | y" until WS
elevation in front of traveling screens is 3.5 |ower
than canal WS elevation in front of drum screens.
Exanpl e: canal elevation 934.0: adjust weir gates #5
and # equaly until WS devation in front of
traveling screens is 930.5.

Oneration with Pumaback

1. Set weir gates #, #2, #3, and #4 sanme as for Nornmal
Operation (No Punpback).

A.2




Wth either one or both punps in operation adjust both
weir gates #5 and #6 to nmaintain the traveling screen
WS. 3.5 lower than canal WS. elevation. Di vi de
flow through both traveling screens equally.

If the difference between the canal WS. and the
traveling screen WS. is greater than 3.5, even wth
both weir gates #5 and #6 cl osed, then |ower gates #
#2, & #3 equally to obtain 3.5 difference. Not e:
This is very inportant since for certain conditions

t he punps may have enough capacity to pull down the
water level in the punpback structure down too | ow,
drying up the bypass flow over weir gate #4 and
resulting in major fish danage.
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OPERATI NG CRI TERI A
CHANDLER SCREENS
3-2-87

Check canal water surface elevation

Locate canal water surface on the Wir Gate Qperation graph
(see the horizontal Iline). | magi ne, or draw lightly, a line
upward on the graph from that point. It will intersect the
GATE NO 4 and the GATE NO 1,2, and 3 |ines. Then read
horizontally to the left fromthe point of intersection, and
read the required weir crest elevations.

Set GATE NO 4 to the appropriate weir crest setting fromthe
gr aph.

Set GATE NO. 1,2, & 3 to the appropriate setting fromthe

gr aph.

Set the punp structure water surface to the appropriate

| evel :

PUVPBACK MODE

Set the 4 punp discharge pipelines so the flow neters
each read 25 cfs. Check these readings once every few
nont hs of operation

GRAVI TY MODE
Hand set each of the two gravity bl eed-off gates until
t he pumpback structure water surface is:
(For canal water surface of El. 630.9 and higher)-
El. 627.8
(For canal water surface of El. 630.7)-E. 627.6
(For canal water surface of El. 630.5)-E . 627.3
(For canal water surface of El. 630.3 and | ower) -
El. 627.0
NOTE: Wen in the gravity bl eed-off node, bl eed-off
gates should be set at equal openings, which will draw
equal ly through each traveling screen

. Checks:

Check the downwel | staff gauge reading for each of the 3
bypass downwells. Renove floating debris. I f the bypasses
are not inpeded, the three bypass downwel | readings should be
the same (within 0.2'). Check the punp structure bypass

downwel | readi ng. It should be at El. 626.0 in order to pass
the required flow to the eval uation buil di ng.
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STANDARD CPERATI NG PROCEDURES
CHANDLER SCREENS
2-3-87

| OPERATI ONS
A, NONE- SAMPLI NG MCDE

1.

Gener al

During this node of operation, bypass flow is being
routed directly to the river rather than through the
sanpled facilities of the juvenile eval uation buil ding.

There are five gates which nust be properly set in
order for the three nmain screen and one secondary
screen bypasses to function as designed. Gat es

1,2, &3 are the weir gates in the punpback structure,
whi ch control flow in each of the main bypasses. (ate
4 is the weir gate, which controls flowinto the
secondary bypass and the water surface in the punp
structure pool .

Gate 5 is the bul khead gate in the dowwell of the
eval uation building, which should be set initially,
then not reset until evaluated at a later date.

The settings of Gates |-4 are based on the canal water
surface elevation. The attached graph indicates the
weir crest elevation (top of weir) that is required for
a given canal water surface. After taking the cana
water surface reading, set Gates |-4 as indicated on

t he graph. Be sure to allow a mnimumof 10 m nutes
for flow conditions to reach equilibrium

OPERATI ONS AND TROUBLE SHOOTING  Gates |-3

Staff gages are installed to aid in verifying water
surface el evations through the system and for the

pur pose of identifying when bl ockages may be inhibiting
flow A staff gage should be located in a forebay

| ocation that is easily viewed fromthe catwal k on the
main screen structure. Staff gages should al so be

| ocated on the upstreamwall of each of the upwells in
the punp structure. Check the differentials from

forebay to each upwell. This val ue shoul d be between
2' and 3', depending on the forebay water surface.
There will be surging in the upwell, so take the

average reading between high and |ow surfaces. The
| MPORTANT thing is that the differential readings are
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within 0.3 of each other. If one reading is nore the
0.5 lower than the other two, then the weir gate is

i mproperly set or there is a blockage in one of the
bypasses.

OPERATI ONS AND TROUBLE SHOOTING  Gate 4

There should al so be staff gages in the nmain punpback
structure pool and the secondary bypass downwel | .

During normal operating periods, the secondary downwel |
gage readi ng should ALWAYS be 626.0. Adj ustnent of
Gate 4 as indicated on the attached graph should assure
t he reading.

The water surface elevation in the punpback structure
pool is controlled by the punp discharge (or gravity
pi pe discharge) and the Gate 4 flow. The punp

di scharges will be set initially, then |eft unchanged.

The water surface elevation in the punpback structure
shoul d be 627.8 at all canal surface el evations above
630. 9. Bet ween canal el evations 630.9 and 630.4, the
punpback surface will drop to 627.0. Gate 4

adj ustnment, as shown on the graph, is necessary to
mai ntain the required bypass flow to the juvenile
facility.

B. SAMPLING MODE- Switching to and from

In the juvenile evaluation facility upwell, there are
two weir gates, which do nothing except control the
direction of flow One should always be fully open and
the other should always be closed. The only exception
is during switching fromone node of operation to the
other. ALWAYS renenber that the correct procedure is
to open the other gate prior to closing the first gate.

G herwise, the upwell wll overtop.
II.  MAI NTENANCE
1. Keep all gages clean. They should be readable in order
to insure correct operation of the facility.
2. Check all 4 bypasses for accunul ati ons of floating

debri s. Renove especially debris that may becone
bl ocked in the bypasses.

Note: Questions or comments, call Steve Raney. Renenber,

this is a prelimnary set of criteria.
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KI TTI TAS CANAL SCREEN BYPASS OPERATI NG CRI TERI A
(NVFS - 7/6/89)

Comments on screen and bypass operation:

1. There is no canal water surface elevation (W5) control
structure to maintain screen subnergence.

2. The bypass design flowis 80 cfs. The systemis designed
to pass 80 cfs even at |ow canal W5 el evati ons.

3. During periods of mninum streamrel eases past Easton,
total bypass fl ow should not be reduced bel ow 40 cfs.

4. Based on the need for coordinating adult and juvenile
passage facilities flow rel eases, relative to the
Bureau' s Easton gage reading, the correct node of
operation during | ow streanflow periods is based on the
June 15 date. Prior to that date, juvenile passage is
enphasi zed; after June 14, adult passage is enphasized.

5. Bureau mscellaneaous flows at the dam equal 15 cfs =%.
These are not consi dered bel ow, but do take priority.

PRIOR TO JUNE 15: (Enphasis - juvenile passage)
1. Easton Gage reading |l ess than 105 cfs:
Bypass flow = (Easton gage flow) - (Easton | adder
flow of 28 cfs)
Set gates G| and G2 5.0 feet below the canal W5.
Set Gates G3 and G4 as follows:
If bypass flow to be 40 cfs, set weir gate crest 1.3
ft. bel ow upwel | W&,
If bypass flow to increase from 40 to 80 cfs,
increase weir gate crest subnergence increnmentally
from1.3 to 2.1 ft. below upwell W5
Set gate G5 at the follow ng crest el evation:
If canal W5 is above el. 2175: crest el. =
2169.0
If canal W5 is below el. 2175: set gate at
| onest setting.
Set gate G 6 at crest elevation 2162.0.
2. Easton Gage reading greater than 105 cfs:
Set Gates G| and G2 5.0 feet bel ow canal water
sur f ace.
If bypass flow to be between 40 and 80 cfs, increase
weir gate crest subnergence increnentally from1.3
to 2.1 ft. below upwell W5
Set gate G5 at the follow ng crest el evation:
If canal W5 is above el. 2175: crest el. =
2169.0
If canal W5 is below el. 2175: set gate at
| onest setting.
Set gate G 6 at crest elevation 2160.9.
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AFTER JUNE 14: (Enphasis - adult passage)

1.

Easton Gage reading |l ess than 160 cfs:
Gates G| and G2 set at 5.0 feet bel ow t he canal
wat er surface elevation.
Gates G3 and G4 set at 1.3 ft. below upwell water
surface (40 cfs).
Remai ning fl ow through fish ladder (up to 120 cfs).
Set gate G5 at the following crest elevation:
If canal W5 is above el. 2175: crest el. =
2169.0
If canal W5 is below el. 2175: set gate at
| owest setting.
Gate G 6 set at crest elevation 2162.0.
Easton Gage readi ng greater than 160 cfs:
Gates G| and G2 set at 5.0 feet bel ow the canal
wat er surface elevation.
Gates G3 and G4 set for bypass fl ow between 40 and
80 cfs: Increase G3 and G4 wier crest subnergence
bel ow upwel I WS increnentally from1.3 to 2.1 ft.
Set gate G5 at the following crest elevation:
If canal W5 is above el. 2175: crest el. =
2169.0
If canal W5 is below el. 2175: set gate at
| owest setting.
Gate G 6 set at crest elevation 2160.9.
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APPENDIX B

WAPATO SCREENS RAW DATA SHEETS

This appendix contains the raw data sheets for flow measurements taken at
the Wapato Screens on June 1 and 2 and June 5 and 6, 1989. Page B.2 shows
the calculations made to position probes at the proper depths and the
distance between the probe and the screen face at each depth. Raw data for
measurements taken before the Yakima Indian Nation salmon rearing pens were
removed from the forebay are presented on pages 8.3 through 8.20. Raw data
for measurements taken after the rearing pens were removed from the forebay
are presented on pages 8.21 through B.38.
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Waf,aﬁ
axi,7 EN,

25,2
23, 55
g3 257
Drum Diameter (D):__1&®
Radius (R):_%__%_
Exposed to Air (E):_3S&
Submerged (Z):l22-
) Side A Side B
0.2 7, 264 A= R-(E+0.2 Z)_ 246 Bl= (R2-A2)0.5_8/./8
0.8 2: /05 % A2= R-(E+0.8 7)_S57. B2= (R2-A22)0.5 ¢/ /4

Distance From Vertical to Screen Face

0.2 Z: R-B1= _2.927
0.8 Z: R-B= I2.86"

Nofe ! 52 me peasa ve ment ;/e,#:: we vt wsed P Savies gm Lfc- 4///!7)
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Wapato Screening Facility Flow Measurements

i
Total Forebay Depth (in.) 140 Date: b -(-J
Screen Diameter (in.)__(oif " Personnel : CSA | 00D
Screen Exposed (in.) 3¢ "
Screen #___ ! Screen Submerged (in.) }32°*
SN [ X
Time Start X=X 1 60 o 13 N
Time End leo g loo & (0 29 ~lozo
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S - A S - A
1 0. b -0Q.3 t. § 0-8 1,2 | = 0. % 0.9 -0. vy
2 6-9 0.2 1.8 [ 29 |-0.¢ 1 & -0,
3 1.3 0.9 [ -0 b 2.2 - 6. b 1. S -0. §
4 0. & -0. 1 1.2 Q0.2 1,4 ~6,§ 1, S -, 2.
5 0. ¢ o.! 2.2 /.3 " 1.4 -6, F ). <f ~ 1.0
6 o-¥ [ [k °.3 1.2 -0.3 /ot -6.9
7 1.0 o.v . b HQ 1.0 - 0,3 /. Q -D.8
8 0.9 [ 1. 9 o. L | i,z 1 -o0.9 /1 -0 &
9 {.0 0. [ 0.7 1. 4£ -0.9 1.3 -0. &
10 °o.§ ] -0.2 1, 2 0.2 | L3 -0.§ ‘Lz - o.
Average 0.88 1 .15 \ 591 0:60 /5 3] 073 | (/25 (0.7
Minimum °.6 -0.3 I | -0 b /.0 1K 0,4 o
Maximum i3 0. 9 2.0 (3 2.2 2. 9 /05 /12
Notes:
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Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) (40" Date: b~1-F19
Screen Diameter {(in.) 16& Personnel : CA | oo
Screen Exposed tin,) 34

Screen #_* Screen Submerged (in.) {32

3 - ' 2.2
Time Start | 1sse 1SS 2 TeoG 1O o
Time End 1 _Isss 1SS S
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S - A S - A
1 1.2 Q.70 /1. S 0. S l. & -0. S t, e |-0, 2
? 1 v 0.3 L 9.5 | [ ~oy 13 0. s
3 }. Q 0.2 1, & 0-6 14 -0, % )2 |-0.2
4 Y Q.2 X 2 & 53 ~9.3 IKT] - 0. Y
5 1.3 9.y 1. & 0-9 1 1.8 -o. Y . f | ~G.2
6 Ll 0.2 1.4 0.3 A - 0.3 (. o -1 5
7 [N 02 1.6 0.4 2.0 ~ 0.8 /.Y -2.0
8 1.2 0. [P 0.2 248 -a6,s 7.6 6.6
9 1.0 Q- [ Q- /. + -Q.J ! G +0.¢
10 1.2 8- 3 I.§ 0. 2,01 -0.7 7. £ 0.2
Average L1a410.15 .68 9.44 /. &/ 0.54 W99 ] oL
Minimum 1.3 0 > 1o 0. 2 /-3 O /.0 0.6 |
Max imum 1 oY I, 9 0.9 2.5 0. /¢ 2.0

Notes:
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Wapato Screening Facility Flow Measurements

Total Forebay De i l4o0 * : ~ r-6-
pth (in.) Date: b Q
Screen Diameter (in.) /éf * Personnel : CSA b
Screen Exposed (in.)_3 6
Screen # 3 Screen Submerged (in.)_ (62 *
6 - “ 2
Time Start | 1S 33 18S3% QSF 9 F
Time End 1S, {Sy ) {29 ) =Y
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S - A S - A
1 k] 9. 2 1, (o 0.5 ), ¥ -0 v /S -0. %
2 1. 3 9.3 2.9 Q.0 2 Y -1, 2 (. & - 0.9
3 e o 3 | v 0.5 7 2 | -0 7 77 T o
4 2.2 0.5 /1, S -0.6 0.6 -0, & 2. -/. 0
5 (. 3 0-3 [ ~ 0. ™ 2.8 | -0 v 2.9 -0. %
6 /- i -0V 2.6 1.9 3 v -/ 2 0.5 o &
/ 2.3 9.4 I -/ 3 3. ( ) 0. 7 /. 3
8 Yy o 1 & 2.3 /.G -0,y /F - 0.2
9 ) ) Y 0.5 3.2 j-065 /o - 2.4
10 1. S 0.2 1.9 3 2.3 -9y /Y -0.7
Average 1.5% 15 . L7 [ 0.5% 2.02 0.3 , 0, 42
Minimum 1.9 -0 fod -3 0.6 0.4 0. -3
Maximum 7 . 0§ 2.6 7.3 3.4 12 2./ 2.4

Notes:
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Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.1 /4% " Date: 6-1. &9
Screen Diameter (in.) /8% * Personnel : CEAl DD
,/7( Screen Exposed (in.) _3e “ !
Screen # Screen Submerged (in.) ,32
Time Start sa2p 152 8 99s 5¢ S
Time End 1S3z 1S3 Qs T4 8
Oepth ] 0.2 0.8 0.8a 0.8
Vector 1S 1A S S - A S - A
1 I 1. £ 1 03 1, 9 0, &of 2.1 -0, % Y -/ F
2 I 1.3 | 6.3 3. 2.3 2 2 -0 6 /.9 -0. ¢S
3 , 1 0.3 1. £ 0.z | 2.2 0 - .8 [ -oy
4 /. B 9.3 2. 2,2 2,0 -0 & 7. 9 P
5 /. 0.z /. b 0.3 2.5 | -0 G ' - 0. 3
6 ). 9 0. $ /. 9 t.) 2.6 -0 3 /1, & & .3
7 1, & S. 2 2.0 kS 2.} -0 L ‘7 "o, J
8 1. b o.r L8 0.4 2.2 -0.3 1t o. &,
9 1. 8 °-3 | 2.1 Q.9 2.3 ~0.£ 1.y -0.G.
10 LE Q.3 2.9 1.9 3.0 =/ [ & - /.y
Average .34 | 0.29 4% | 106 | 21 | ol || 165 | 248
Minimum % o2 1% o4 ) 0.2 X7 2.2
Maximum I 0.8 2. 2.3 3.0 o/ X L7
Notes:
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Wapato Screening Facility Flow Measurements

» b - ). &9
Total- Forebay Depth (in.)__/¥?2 Date:
Screen Diameter . fip, ) . Je Personnel : CSA Jpoo
3 Screen Exposed (in.)__ 3%
Screen {# Screen Submerged (in.)__13 2
et -2
Time Start s 21 tS2 4 93 F 93;
Time End 1S2y 1 $2Y 9 yo G v
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S - A S - A
1 1.9 0 - 2.0 0.9 2.3 |- 0.3 T4 1-0.=2
2 K 6.3 2.2 8.5 2.2 -0. + 7. 7 ~0. 5
3 ). § 0.3 1.3 -¢.9 1.2 -0, £ /. b -o0.Yy
4 2.0 o 3 2.\ (.3 2.1 -0.v ;. & [5)
5 /. § o 2 19 0.2 0.8 -6 3 (.2 -0.&
6 1.9 9. 2 2.2 ~0.d 2.2 -0 . * (. 3. -/, 2
7 /8 03 2.¥ ‘"8 /.3 -0 o 3R ‘.2
8 D 0.3 1. & -0. & 2.1 - f .1 /. 3 0. §
g 16 ©.3 2.5 . 0 2.3 - | 2 1. |-0.<%
10 /3 0,3 1. & [ 1. & - ¢ /- -/ .2
Average [ p.1] 2.06 EYS L9/ LSE 1032
Minimum {6 o1 ;.3 -/ Y 2.8 0. 3 /.2 -/.2
Max imum 2.2 a3 2.5 L § 2.3 7/ 2./ /2
Notes:
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Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) I\4° Date: W -1~ &9
Screen Diameter (in.)_/b Personnel : ¢SA ] DN
Screen Exposed (in.) 3
Screen # (o Screen Submerged (in.)_ 132
_e-t e Z
Time Start | EEE] 1SQO qg¥ 92 ¢
Time End tSe 2 1803 9 32 932
Depth 0.2 0.8 0.8a 0.8
Vector S A ) A S - A S — A
1 1, 2- 9.} [, S 0, e [. Y -0, < n.4q -¢. ‘o
2 {43 6.2 {, S Bts [. 2 -0 g 7o -0y
3 1.3 -2 Iy 0.6 o2 -0 ¢ /- f - 0.¢
4 1.2 0.y 1.6 ] o.58 (- 1—-0.3 Il -6.Y
5 o 0,2 1.4 0.4 9 7.3 -0. z 7.0 0.
6 !, 2 0.) /. b 0.y, /.3 -0 Y ! o -0. G
7 /.2 0-) /1S 0.5 /.2 - 0.y 0.9 2
8 13 0. 1 1. S 0.¥% /. o -0.Y /.0 -0.3
9 [ 5 ./ 1o [ /.2 - 0.8 0.4 - 5.3
10 21 9.4 1Y .3 1 0. S .6 |l-0.¢
Average 1:20 0.4 4% 0.60 [22 | D X4 0, Y5
Minimum 1.0 P 'Y o Y [0 2-2- o: ¢ | —o./
Max imum 1.3 0. 1 b 13 /Y Xs /. / 0.9

Notes:

Cif - T Pplagged oty
- Sortaw u fvuvn44~7 aald l’tﬁij"‘
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Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) 1% Date: __©-'~4'9
Screen Diameter (in.) ts g Personnel : cCsSA Jopn
} Screen Exposed (in.) 2¢
Screen {# Screen Submerged (in.) s+3%
Lo L Z
Time Start | 1951 XS 19 Q49
Time End 1 _/¥45h 14 sk T2 2 722
Depth 0.2 0.8 0.8a .8
Vector S S A S - A S - A
1 S °.3 S |~-0-Y | L7 -2 .6 |—1.3
2 I. 8§ 0.2 1. 9 1. 4 2 % -0.9 (.9 -0, 2
3 I 0.2 e | 0.9 L c | -0.¢ v | -o0.¢
4 .+ ]| o9 LF | o v L€ [ -0 < L -0y
5 - s . | & 14 P -0 6 . F | 0.5
6 | (6 |l 0.3 {. ¥ - 0.4 2. -0 5 /3 - 0.2
7 “1d a. [ {9 ~2. 4 !, - (.o o2 -0k
8 [ 6. 3 ! e -6 3 ‘i £ [e) S o, |
9 “1 s <. 2 rz -l 2.0 -0 ? v o.y
10 b 0.3 K °.3 !-q - 0,85 /.2 -0.
Average {55 0.8 L55 09| | £.85 | 0.¢2 (53 | 0.35
Minimum 4 T2 ) -2.2 A 0.0 13 -0y
Max i mum L1 LI ). g L7 2.2 {2 /.9 1.6
Notes:
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Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) {4o Date: &-1- £9
Screen Diameter (4n.) (6 ¢ Personnel : CSA | poD
& Screen Exposed (in.) 36
Screen ## Screen Submerged (in.) 132
L -z
Time Start 1 /21y 131y q 0 G vy
Time End IEYES EXE2 g1y Gy
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S — A S —~ A
1 ¥ oJla u Lo 0.2 B -C. G 1. 7 1.
2 [+ F 0-3 2. < 2.3 7. G ORI T 2 _—
3 1% 0.2 2. /. 9 1.\ ~-6. < ). 3 ~ 0,
7 ), + 0 Y 1§ .7 1.5 st [ S — 9.
5 ), £ 0:y /& (=P /7 ~D.S /.S 0.
6 I+ 6.2 2.3 2.9 4,0 = .Y —
7 ) @ YY) 1oy {. % /.5 ~-0.6 /o e -0,
8 IES 0.3 1.4 -0. F /.5 T 6.3 /1.4 -6,
9 G .2 13 -0 .4 13 - 0.7 N o.
10 [ 0.3 1, £ 0.1 Y -0, f 1.6 -0.
Average .10 0.3 [ 0.9¢ L5 50 X
Minimum i e Q.2 1.3 [-0 ¥ /./ 0.0 /-2 | —7.3
Max imum L. § ° vy 2. S 2.9 /9 a9 /e 7 O.9

Notes:

B.10



Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.)__/%2o Date: __ 0 -'\-F 9
Screen Diameter (in.)___¢6/f Personnel : cSA [ Doo
i? Screen Exposed (in.) 36
Screen # Screen Submerged (in.)__ (32
"Time Start 1323 1303 £S g £Fss
Time End 1302 {29F Qoo FoO
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S ~ A S ~ A
1 l. 0.y [k 3 o.f 2.9 - ). Q ] o, ¢
2 D b 8- 3 i % 2. ¢ 1.z | 0.7 5.9 0 v
3 [ G 0.2 2.0 ~ . /1 -06. S /3 ~0.9
4 1% .4 2.6 2.1 2/ -0 /2 -0.Yy
5 1 * 0.3 {. vy -0.F L < -&.5 /. < /.2
6 1.6 0.8 .y - 0,7 I ¢ -1, 9 /) ~-{ G
7 R 0.2 i 4 0. % 13l -0 I -6. 5
8 LF Q.2 2.7 3.1 K -1 1. - 0.3
9 . b 0.3 2.1 1. Y 1,1 . 0, 6 /., © - 1.4
10 ) b °. 2,0 2. Y /. 3 -0, 9 /. © -0.Y
Average P | 0,%0 .90 1.0% /6 ) ] R
Minimum -6 o 2 19 -1y I 0.5 °o § —1.3
Max imum -t Sy 2. 3.1 2.1 s 1S /¥

Notes:




Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) /Yo Date: 6-1-p9
Screen Diameter (in.)  Tb§ Personnel: CSa} beo
Screen Exposed (in.) 36
Screen #_({® __ Screen Submerged (in.)___122
" -2
Time Start 1 J25y 12sy £4¢ 98
Time End | 12 s5% 12 5% £s, X
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S = A S — A
1 .. 9.3 z . [, LS -0 i e o=
2 1.2 | oy 2 0 1. S (9 S 9.y PG )
3 Ik 0.3 1.3 -4.49 2 o3 1. -1, 2
4 1.3 o v 9 0.6 Lz -o.2 = — n
Y
5 1.5 0.2 1.7 '-T# |9 - 0. 12 <1,z
6 [y .2 5.3 Y] T+ . a. % v T e
7 1. G 0.7 S 0.6 232 | -0 9 I ?. <
8 1.2 0.5 1, P 12 Lo § -0 2 1. -0.2
9 1. 5 °.3 1! -0.& /S - 0.7 2 oY
10 . S 0.3 1.6 ~¢.yY 2. s - 1.6 12 = (.2
Average 1.5% | 0.32 1:.5% 0.l R ) 7 7 T
Minimum [ 0, % e .3 ~2:N ‘2 o,/ 1.5 -5
Max imum 1 °o. g > e 2. s 76 v /;L
Notes:

w—‘( I OL Copet w P""J"" . l._._l.“__' “D "_ © Crpra. JL ’\-e'i pae.p\ o 2

e
g 3

v oy

[
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Wapato Screening Facility Flow Measurements

.

Total Forebay JDepth (in. 'Y9 Date: __P-1- &9
Screen Diameter (in.,) (e# Personnel _C€5&) pno
0\ Screen Exposed (in.) 2¢
Screen #_____ Screen Submerged (in.) t22
-t b- 2
Time Start I 12 3\ XL 549 N o
Time End 1 1v35% \T 1S Ay 2 I
Depth 0.2 0.8 1 N.Ra | 0.8
Vector N A S A S - A S A
1 T 3 Q L . & 0 v ) ~-0.Z 1. O - 0.3
2 Y o1 (o 0. 3 | -0y o 5 ——
3 N 0.1 1. S -0.9 1.2 -0 R > 5 S
4 .y 0.2 2.0 )y FA -0, 2 o o .t
5 .3 0.1 L@ | 0.1 7 13 -0.2 1.2 o1
6 1.3 ) 1.2 0.S 1 o v c % ~-1.0
7 1,3 [ 2] t. $ O. 1.t -C 2 C.4 - T
8 {.3 0.2 [ .2 | /.3 -C.y /g -0,y
9 1.3 Q. 1. € 0. [ -0.Y e -0 .2
10 L. > =) [ o -t /. | -9, .7 ] -0 T~
Average 15 0.1 160 | 0.29 g o & <. 1 ¢ 57
Minimum | 2 Q L -0.9 /e ~, [/ 0.3 =0 f
Max imum [ 0 -2 2.0 [ 1. s 0. e 0. 7
Notes:

€1-2 Strtrn aot Furang oad plagsel.

~lowtr ey manr OF rb* 4 3 { dowathraqy p&—\) 1 $ du.ﬂ-
[P VY Ph—tm of '(}"Q sw'\ W‘Aﬂ'\( ’\,o'F‘\«m C Cart e AL&

- ‘,'\

B.13




Wapato Screening Facility Flow Measurements
Total Forebay Depth (in.) [/¥2 Date: - 1-P?
Screen Diameter (in.)lu 4 Personnel : CfAfno0
12 Screen Exposed (in.) 3¢
Screen # “  Screen Submerged (in.)_122
[ | € _Z
Time Start 1219 249 2 72 r 72
Time End 223 Y] 535 T
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S - A 3 - A
1 1.6 o .Y 2,8 LY [.73 —0. 2 Y o T
? .37 Q4 /1. + /.0 /.72 -0 2 c.5 -0 b
3 L te . by |-t 2 Y -C ¢ (.2 o ¢
4 e o9 0.9 1-®.3 z. ) -0 % = | & v
5 % Q.Y i. £ ~1. g 2 1 —c.5 A S —t
6 [. s °.23 2.2 !, & P o & . -
7 [ S 0.2 L& I Y G 0. . I N
8 L6 0.3 2.2 | ~3 (e | 1 ¢ -0 £ rot -C. Y
9 L6 °oY 19 |--¢.3 z. -o. 5 S -o. 2
10 [ [k} 2. £ 3. 2 /.G -0. 2 /. o - .y
Average [1R717) 0:.3p 1.8 | -02 [ 7Y 1 .57 7.7 . 7
Minimum ‘s ° -3 o -§ ~4.3 E 0.7 T § —0.7
Max imum /% e 3 2.5 3 3 2y .G T -
Notes:

6-f trhtes vanadlbdy o ayyreed veoedy ot 0.8 3

8.14




Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.)__l4° Date: C-1-5? -
Screen Diameter (in.) Lol Personnel : 2T IEYY)
Screen Exposed (in.)__ 36

Screen $cldeen Submerged (in.) 32

6 -1 b-2
Time Start 1294 (209 222 Lk
Time End 1213 t2r3 £z 2 N
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S ~ A S - A
1 |2 0. Y I \e 0. | (-5 | -0.-8 1.2 -D.6
2 o8 °. 2 [ ? S. v /. §-1-0-5 1.t -0.¢
3 0.9 0.y 1. 9 o. S /. 7 - 0. 5 . -0.4
4 o-f o-\{_ 2.9 0.7 lifo -0. i (.2 -6.¢
5 /oy ¢.3 L o 0. F 1.8 -0 'z 6.3
6 0.8 e 3 || 16 0. & _ .S oz VL sy 40.G
7 ) 0.v 1.3 -o. & 1.4 ~0. . /T -0.§
8 °.9 o 2 | ] .3 /- # -0 Y ot -¢.2
9 6. 9 0o 2 ||t |-o.% (Y ~0. & 7 o,z
10 /., © 0.2 | o 0. £ /.G -0, £ / -0.y
Average .g?g_ 03] b 0:.1% 1.7/ N, 5 A 0. L0
Minimum . e-2 12 ~o. f Ly 0.3 t.o -5 |
Maximum 2 -y 2.0 °. ¢ t 9 og 1Y /3
Notes:

B.15




Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.)__'Y2 pate: = !F T
Screen Diameter (in.)__ k¢ Personnel: €A japh
Screen Exposed (in.,) 36
Screen 14 Screen Submerged (in.) 122
e -\ b-2
Time Start j2-3 © [ 299 g13 Fir3
Time End 1203 (223 Pre &6
Depth ] 0.2 0.8 ) 0.8a 0.8
Vector S A S A S - A S - A
1 .1 0.1 | 2 6.& | v -0, 3 0. -0y
2 [ 0.3 13 o, s l.s -0 b 8 9 -9.2
3 I 2 0.3 143 0.6 La_|l-0vw 0.9 °. !
4 ). 0 o.Y 1. 3 o.2 1.3 —0.9S 0.9 -0.2
5 1.1 o .3 i3 0. b 1 .2 —0. Y4 2.9 -0.%
6 [ 9.2 1. S o.f 1.1 -0y o.d -0. 6
7 l.0 ©.Y .Y 0.9 13 |.0.6 0. F -0. &
8 0.9 0.3 1. 3 [e] t. 3 - O .4 0.9 -0. 9
9 1.0 0.1 1. 6 0.9 1. b -0 ¥ 1 -0,3
10 .o 0.3 1. % 1. 3 JrQ -0 .\ o & -0. <
Average .07 (1% L#A 0.bb L29 1 097 288 | 2.4>
Minimum °- 1 o.% % o Ho 0.3 2.8 -0./
Maximum L S .y t 3 1.3 ) 07 1.4 2 2
Notes:

S o vt by or - K ’

8.16




Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.)__149 Date: G-1-+51
Screen Diameter (in.) \e& Personnel: <¢SA /ppw
Screen Exposed (in.) 26
Screen #. 1S Screen Submerged (in.) 132
¢ -t [ -
Time Start | a2 'S 23 T3
Time End 1148 Ny < gL Yo :
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S - A S —A
1 0.9 0.4 1.9 0, \ ~0. § o 4g l-o.21
2 6.9 o. Y ).y °.F i.2 -0 F °.F -0, 5
3 2.8 0. v /. ¢ 0. 1.2 -9 & 0. ¥ -0.6
4 °.q .3 {9 .8 1.4 [-0.6 ° o ~o. F
5 o-f 9.3 L2 1. €& " 1> [-0 % 5.7 | -o.a ]
6 o-¢ 9.3 1,0 0.3 1 -0.f S ¥ 0.2
7 0.8 [ X% 7.0 0.8 12 -c W o -1t
8 0.8 0.3 0.8 o. Y (.7 -0. F o, 3- |-2. 8
9 /. © 0.y 0.9 0.3 Y -o. 4 o.f -0.9
10 0.9 [ 1.0 0. b 1. % -0. 32 [ o 7 {~/. o
Average 08¢ | 0,3% Lo} o /] 1.2 c 759 (0.6 1 2. 77
Minimum a4 0.3 o.¢ o -3 1.1 oé n.Y YA
Max imum () °.s 1.2 . e Yy ¥ 4 0. 8 7/
Notes:
‘// g7 + % = &-ﬂ,ﬁﬁ-& S Ct'/) , / ﬁ, o, 's s R
Je ¥ < epprosch . T
- —

4’/2/37 0.8 5{49?/0 s +X fu’“_/ §24

0,% %m = -y £~ 6:5( I-Q SCree o pn

2. 8a Sueefp = ty
0. %o Ropwach = ~x

Unit 1422
3

8.17



Wapato Screening Facility Flow Measurements

B.18

Total Forebay Depth (in.) /149 Date: k-1-89
3 Screen Diameter (in.) ‘e f Personnel : ¢ $4) OpD
7ass &/ Screen Exposed (in.)
Screen i~ Screen Submerged (in.) RS
Time Start 1S19 | SO
Time End K1y 1Sy
Depth 0.2 0.8 0.8a 0.8
Vector S A S A A S A
1 [ ° S |-0.3%
2 LS 0 | 1.5 -0.3
3 1. 3 0.3 l.lo |=-0.2
| 4 ) o ~0.%2 | k- -Q.3
2 Lt e./ /e -~0. 81
5 ) > Q. 1.8 -0.5
7 [ G - 0.3 1. S -0 &
8 /. ~0.1 /. 6 -0.3
9 Lo | 0. LS -0 v
10 1.7 -0.3 1.7 0.2
Average L.5F [ -0.0p L. 56 o558
Minimum , —o. Y /.5 ~U-r
Maximum 1.3 N 2 /- 9.2
Notes:




Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) /Yo Date: G —1-£F
b Screen Diameter (in_.1166 Personnel: CS4 | nan
T pecs g Screen Exposed (in.)__ 3+
Screen # < Screen Submerged (in.)__132
Time Start | 243 L )Ry 3
Time End | 12 Y0 | L&
Depth 0.2 0.8 0.8a 0.8
Vector S A S A A S A
1 [ 2 ~Q -} 1. S -
2 L& ~0.2 1.2 ©.4
3 1.3 o 1.4 0.y
4 1. 9 -0 . (.Y -0.,2
5 I =< (o) .9 -0.2
6 2.0 0.2 {. fo -0.Y¥
7 i.¢ -9 . ¢t [ by
8 1.% o 1. S 0.y
g 1. g 0.2 1y 0.3
10 2 “0.4 o 0.y
Average .39 ~0.0b .5F | -0.29
Minimum i ? -~Q/2 1.4 -1y
Maximum 2 9 0.2 1.4 0.y
Notes:

B.19




Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) o’ Date: 4///97
Screen Diameter (in.) Ize ’ Personnel : _¢de /04D
Screen Exposed (in.) e

Screen #_MScreen Submerged (in.) [22.* 2343 Fm?/.uy £ eved mn
Time Start 124 /]2 -4
Time End 112 & lHed
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S A S A
1 A - 0.2 l. @ o
2 A ~6. | 1.5 [ ~l.0
3 1o | -0 .2 -1,
4 {3 - Q . b 0.4
5 .3 o) /.3 -0.F
6 I b-]-0.2 L # 0.3 |
7 /. £ -0. | 1, S -0. Y
8 L2 -|l-0 4 1. S 0.8 |
9 1.5 -Q ¢ 1. - /.Y
10 /. b -0./ l, ~0.2
Average L.b& -0. LW 1 -0373
Minimum I+ b ~0.2 [ -~y
Maximum [ ) Bk o, @

Notes: 0.2 2 = Unsl /8. .
0.9 2 > w4t Jo &o J{a’”’ lr att o2 to g2

Xz Sweep | r"lu'm&nfd/ ihclu.d:‘? clum Sctnmo ,
-l-y 3 AP,foacn.' : Mﬁ

8.20



Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) (Yo . Date: & /S5 /82 6/b/39
Screen Diameter (in.) (62 Personnel:- Mo, o, 2 -
Screen Exposed (in.)__ 3 4
Screen # Screen Submerged (in.) /32
6/ o/29 — [—5&/5/ 85 —
Time Start (ord [0/ /1252 /752
Time End 07 (et? 1757%" /785
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S — A S —A
1 [, 5 = 0.0 | — 1.7 0.9 — 0.5 2. — 0.2
2 It 2,1 0.6 |—14Y (-l —-0.8 lot —0. &4
3 [ S o.¢ o.3 /-9 (.0 |~0.¢4 2.2 |—0o.8
4 /.o 2.5 0.5 o.4Y [ |—0o g r. e — 1,2
5 ) .6 2. 2.7 1 /.7 — 0.8 2.7 — /7,0
6 /. { 0.2 2.2 A 3 1-9.6 4 |—o0.9
7 [.f 0.2 2.0 |—o0agll 0.6 |-o5 0.7 |—o.4
8 /. 2 0. b li 2 [ S (7 ~2.8 Q.- % —-9.7
9 [ O o.4 0.5 | o.g ) —-0.7 2.7 |1 -0.& |
10 [.¢ 0.0 2.t |l—0. b [ 7 -0 /[ /=22
Average .29 0.35 .02 6.2 | [/ =0 0.62 0.99 | 2,77
Minimum /0 6.0 o.0 =17 2:-b 0.4 . ¢f o 2
Max i mum & o6 2.4 2.4 1 ? 0.8 /o /2|
Notes:

B.21



Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) JYo Date: 6/c—/ 89 é/é/a‘;
Screen Diameter (in.) /4% Personnel:- Hanf Abe,
Screen Exposed (in.) 36

Screen # 2 Screen Submerged (in.) (/32

r":/é/@?-—-—'——‘_—] r—"""&/f/aq-——'
Time Start /00 7 (D7 /74 /74 %
Time End [0 (O /010 (745 /745
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S A S A
1 T & 0.3 Y oy /.8 06 || L |—~od
2 [ 8 2.3 .Y .0 .6 |-0.5 1Ls5 -0y
3 7. G 2.3 2.0 /. 6 1.7 | =—oc /b |—0.4
4 /. & 0.2 /, .7 - ! 2.7 —0.,5 /.7 A
5 /G o</ /& 0.5V 1 19 1-2.6 1 7 l—0.7 |
6 Lo 0. .5 2.5 2.0 -2 .4 | j ¥ =0,
7 [, 0.3 /.4 0, 2 /.9 -2, ). |=0.9
8 /. 5 o2 /. & O b 2.0 —=8.4 /1.5 —8.3
9 1.7 0.9 Le | 0.3 /. 8 -2, LY | —o. 1"
10 /.8 0.3 Lb |. o4 .. 8 0. & /. & —_
Average (60 |03 [.gY | 0.36 1B 1 2. 55 /.52 | p.¥#7
Minimum Y 2.3 003 1 -0,/ A 2.5 X
Max imum a4 o.y 2.0 2.4 2./ 5,4 7 P, 7
Notes:

6.22




Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.)_/%© Date: & /5/99 /s /95
Screen Diameter (in.) /6 8 Personnel:-  Hapt #o2r
Screen Exposed (in.)__ 3
Screen #Z—Screen Submerged (in.) /32
— ¢/6 /24 — [ 5/5/89 —\
Time Start 1 0759 o259 /72223 17335
Time End | oz /oo 2 (732 1727
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S —-A S — A
1 2.0 2,3 -] 7,2 0.3 |- os Y 1=0-3
2 /e B 2.2 /. 8 e s /.7 — 0. 4 /. b —a. Y
3 8 | o3 /.8 0.3 | [2.g (=7 2.6 |—20
4 3.6 1 2.5 /.8 1 0.2 Q.5 |-o49 % 2.0
5 /.9 [ R 0.2 9 |=32 I~ 2.9 A
6 ’:7 . 2 /’—5 _é,_f 2"/ -—0»4-/ 2.9 O-/
7 /. 2 0.0 0.7 |—2. 2 2.2 0.5 07 — 0 =
8 2.9 /.9 /.0 |l-~o. . |=0.92 -0.2 7. & —2. =
] /@ /0 /.8 o-¥ Lo —0:2 | | 2.5 —29:9
10 3.2 | 2.5 e | —o.el 0.2 | -0.2 g |—o0.8
Average 212 b | 0.41 [-76 0./Z a.:91 2, 35 /L Zo | a
inimum ] g 2.6 ' NA —o.é -22 g2 Lo te =0/
Maximum 3.6 2.5 [8 Q. e i 2.6 2.0

Notes:

B.23




Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) /Y2 Date: 6/5 /83 Ca/é/@?
Screen Diameter {(in.) /6 & Personnel: Aaon/ . Ahoyr
Screen Exposed (in.)3 6 77
Screen $cHheen Submerged (in.) rs32
f—"‘b/é /34} r——(a/f/é-;.——-———'
Time Start N7PSz O 2. [722 {22
Time End o955 055 1725 1728
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S A S A
1 7.7 0,2 ), S .2 /.G -~ 5 /.6 -0
2 2.0 .3 !ilo. 0,3 /. 9 -2.6 LS |—o.r
3 /.9 O .3 L. & o. v 2.0 |—o.g /. 3 —. Y
4 z ./ 0.2 /.7 .3 2. —07 1.7 —0.5
5 [.9 o, 3 1.7 O, 4 2. —0.4 | I —0. &
6 2.0 0.3 |. & 2.2 2.0 -8.7 l. & —~—rt 1/, 0
7 2.0 0.3 1.4 o.7 2.0 —0. 8 - | —0.7
8 2.0 2.3 1.7 3,2 /.9 —2.4 /.S —J. b
9 1.9 0.3 [, S X2 /-8 -0, 4 A - 0,7
10 [ 2 a,3 /.7 O, 2 2.6 — 0.7 /Lo —_0, b
Average .93 0. 30 /62| 0.37 | | £L,97 | 0,67 lilez | O.be
MInimum 7 2 3 /.5 0./ /-8 0.l . 2.
Max imum e/ 2.2 /.7 .Y 2.] 0. & .7 1.5
Notes:

8.24




Wapato Screening Facility Flow Measurements

&l s

6/5 /84

Date:
Personnel :

1o
76 &
Screen Exposed (in.) 24

Total Forebay Depth (in.)
Screen Diameter (in.)

5

Screen Screen Submerged (in.) 1 32

f—/5 /%9 —

P—f&/é/c‘ﬁ

AL;anreM¢¢ DS L
e REGH GG REaD
oY o I |
MY . , Sor gl
~ wlel RNl win o [
Y B P Y NS O N Y Y B ) B B
< raAJ 7@& /w,w J @ fmaw N%;pux
<l <1093 of Y a] o]0l 9[0] | lefw
of 1) _ i1 [©
H . it TRIR
=] [© X
MY Yol o] ol of of <] Spe
Nl ] NINf ™ ]
L]
SR (N
w2 [B]°90]9]af 99 oQlop [N
d..u. =)
o~
10 -
Q S77é77g~477‘¢ ..T/P:u
NRNNNNNRKNENNNS
A33u.?uu.U.u.u,33 of >
~l 10]9]g|0[offgfe|d]q] <]
e o
PN
S| Aol oo l2lel] (e
Ny | o] o] o] gl o] Nf e N | NIy
[ (O] B BS
o 518 SEE
aclo al| Pl oo~ o] |2 o B
5| |22 . RREEE
s z|=|=
22
[ =

Notes:
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Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) 4o Date: 6/5 /85
Screen Diameter (in.) /& & Personnel:  Honfé  Ajoy
Screen Exposed (in.)36
Screen #_&  Screen Submerged (in,) /32
r@/o /4§ —————— [ Y/r/ss —
Time Start 1 20929 99379 1702 703
Time End L 234 o9/ /796 17 0%
Depth 0.2 0.8 0.8a 0.8
Vector S S A S —A S —A
1 /'G 0.2 0'7 0. 3 /;O - 0. < /,O - 0.4
2 /3 0.2 . 7 0.2 2.8 |=0.« /o |l—o.9
3 Y 02 ./ = /it —_—. /.8 — Ol
4 /.2 o.y 2.8 o 2 .5 |~o0.5. 7. ! -0 c
5 i O,/ =) o, 32 l. O —0.¢ /. - 0. &
6 [ & .2 Of7 03 f /. O —o.T /e — 0 |
7 /.o O. 4 9.9 9.5 8.8 ~0. 3 /.| —~a. b
8 ] -4 L .3 Lo |—~os5 0.9 -4
E] .5 O.y 0.9 2. 2 0.3 ~0.y 0.2 |~o.9
10 /. ¢/ O, 2 0.9 0.2 /. 0 - 0.4 0.4 | —0 b
Average 132 | 0.4l 2.9] 10,29 2.93 | 0,43 0.99 | 0. %
Minimum Lt 2.0 o7 1 D2 0. 8 2.2 0.5 0.
Maximum WA L2 [/ 2-Y l/ 0. 7./ 0.7
Notes:

8.26
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Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) > Date: @/S5/&3 ; 4/6 /35
Screen Diameter (in.) Personnel: Harf . Abér
Screen Exposed (in.) 3

Screen i 7 Screen Submerged (in.) ,32-

— 0/t /8¢ ——— e V2T —

Time Start 1 093/ ok &4 (LS 16S)

Time End | o093y 0% 34 16SY 154
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S ~ A S - A

1 [ 8 0.2 /! -0.3 {1 -0.¢ /.S | -0.9
2 L8 0.3 A 2.8 l.& ~-0.2 .S [—0.k
3 [. G o. 3 /.2 Lo,z [ /.6 _ o, 5 1-0.7
4 /. B 0.4 /.7 0.5 /.5 -o.z | | .4 1—03
5 2.0 | o.g L8 0.z LS l-eod || LY |2
6 /-2 o A o,z (122 |l—od || 1.8 l—07
7 Z.0 O. ¢ /. 3 o, o 2.0 | —o.7 7.3 - 0.3
8 /. F 0.2 /', 3 Q- ) 2. —. ]. 5 —_0. b
g /.9 o,3 /. 3 0. I 7 —0.3 g |—o0.5
10 /. 8 2,3 /. 0.l /7 —0.2 /.5 |—2,2
Average .82 1 0.32 143 | 0.2% 1P 2.2 /43 | 7,52
Minimum 1.2 A /] —#3 1.5 0./ ). 32 2,3
Maximum 2.0 0.4 ¥ v. 8 2.3 0.4 05 0.9
Notes:

RLL RerwD/rs ;é/(HTCL'/ UNSTHRL &

OCs€l Ll A r/_’.‘/g ( é,/s-/g"./",

, NEBOLE

/?m,&u?d 8/(;/&% wwototle e 4/5/?4 P LA
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Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) /%0 Date: 4 /5/4% 5/.&/5'.?
Screen Diameter (in.) ZéZ Personnel: Hgnt Foer
Screen Exposed (in.)3 & rr
Screen # 8  screen Submerged (in.) /3 =—_
07 {— [ s/ —
Time Start | 2754 C7 i 693 [bd3
Time End 12927 ez 7 1dl 1644
Depth 0.2 0.8 0.8a 0.8
Vector N A S A S ~A S A
1 A — 0.2 [ 6 0.3 1. & —0 b 1.3 —0ub -
2 /.8 0.3 /. ¢ 2.2 [+ 9 -9. 8 /.5 | =09
3 /8 0.2 a4 o, ¢ | ) -0. b [ o |=—0 2
4 [ 8 0.4 /. 5 o.3 .9 |-p.c Lo 0.8
5 Z.0 0.3 /.8 | o.2 320 [-07 /.85 =28
6 /.9 0.2 /. 5 .2 49 =047 (S |—26
7 7.9 0,3 /.5 O. 2 7l —0.b | I, —0.
8 /-9 2.3 /.7 2.4 19 -0 3 |[—0.9
9 2.0 0.3 L7 o.3 22 |-06 | la |—2.7
10 2./ 0,3 /.5 O, &f 2.0 -0 /. & —O Y
Average LZ¢ | 0.26 1.5% | 0.2% 20 | 0,63 L Y4Y | 0.8/
Minimum A —O 2. /< .2 R 0,8 /-3 O
Max imum 2.] 0.4 XA o.4 2,2- 0. 8 A -4
Notes:

8.28




Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.)__s/ %o
Screen Diameter (in.)_/
Screen Exposed (in.)__ 36
Screen $cfeen Submerged (in.)_/32

Date-

6/5/89  0/6/35

Personnel: _Hant Abs~

¢/6 /6§ ——— — bl (g5 ———
Time Start 0944 0G0/ ‘036 /636
Time End 0 %07 0927 |39 1629
Depth 0.2 0.8 0.8a 0.8
Vector S S A S —A S ~ A
1 7.9 2,3 /. & o.Y 2.0 -0.8 /.5 —0.7
2 N, 0.3 /. & 9.3 2. 0 - 0.7 /b —0. 5
3 19 0,3 (.4 |1 o,.5 ) -0.7 1 b —0. & |
4 [ 9 2.+ [ g | o4 .9 —=0.9 (b |—0. &
5 /.9 0.4 /. 5 0.4 /. 8 - 3,7 /. é —0, 8
6 /-8 O-‘-[ /:5 2.2 .2.1 -0, 7 /. S ~0, 7
7 /8 10,3 /s o3| [Zeo |—o gl Ts [-0.
8 /-8 0,3 /b 0.4 /. g —0.38 | /- b —0.5
] (.9 0.4 /. ¢ o2 3 -0.7 le&f =05
10 /.9 2.3 7, lo 9,3 /9 - . b /1S -9. b
Average .96 | 0.34 (. 521 036\ |/, 9¢ | &% /./.3'3 2.6
Minimum /s 2.2 JRY] /.8 , \ o.5
Maximum g 2 Y [ 6 o,g 2./ 0.% hio 2.8
Notes:

8.29




Wapato Screening Facility Flow Measurements

8.30

Total Forebay Depth (in.) s¢o Tt Date: 6/§ /&5 Ca/vf-/f‘?
Screen Diameter (in.)_seg Personnel: +opf Aber
Screen Exposed (in.)3 =2
Screen /O Screen Submerged (in.) /332~
—C /6! 89 —— /‘—‘0/5‘/99——'—-7
Time Start | oe<z 0857 162 b 1526
Time End |__0%co X 1630 1630
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S ~A S — A
1 /-G 0.3 /.3 -/ /oS - 0.4 Jod — e §
2 /. 8 2,3 /.4 oy [ 8 —-0. & 1.5 | —0.6
3 2.0 03 /.4 9.2 /& —a.§ {5 -0,
. 4 L9 0.3 [ 2.2 /8 |=-0.2 1.7 —0.4
B 5 /.9 0.2 /. 5= oY Db -0.8 /Y — 0.
N & (-9 2.3 LS 2.2 2.1 —=0.0b e | X o5
7 /.9 O3 /. b o.5 /.9 -0 . 4 1. e
8 /9 0.3 /T 0.2 /.7 —0. 4 [ 5 -0y
9 2.0 0,3 /.3 O, 2 /. 8 -0, 3 Joof -0,
10 /.9 0,3 /. b 0,3 /. & -0, s -0.Y
Average 191 0.% 545 | p.%0 (.68 | 0. %2 /. 52 | 0.95"
Minimum /.8 o.3 /.2 0./ Dl 0.2 /oo PN
Maximum 2.0 0.3 1L s 2./ 2,8 1.7 0 b
Notes: Hor | 11




Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.)__'%¢ - * Date: . &/s/8% _ G/3/95
Screen Diameter (in.)_ /& & Personnel: tlosl Apor
Screen Exposed (in.)3¢
Screen #_{/  Screen Submerged (in.)__ /32~
— 6 (L /8g —— ¢ /585 —
Time Start |_O849 CEPK) lb 78 16/8
Time End | o852 o8s 2 l6 2y iy,
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S A S A
1 "é 0-0 /- 0 a'o /:3 "oq / O —0.4
2 /3 0./ /2 2./ /o2 —0r 3 5.9 —02. 4
3 /.3 O,/ [/ 0,0 /0 2 —0,3 ). O —_— 0. Y
4 /. 3 . e O 0. 0 /.2 —0.3 0.9 —_—0,3
5 [+ &f o.¢ 2.8 2, 0 1 /.2 —0.3 A -0, 3
6 /. S o./ /. O o.0 /.2 -05.3 0.9 —o.4
7 /" [~ X% /u/ 2,0 /" "'O-L 0-4 — 0.4
8 /.4 o/ [t 2.0 I —0.3 2.8 —0.3
9 /.2 2.0 !, /. o0 /o3 - 2 ) -0, 3
mn 1. 2. o.mn /.0 2. n /.3 -0, 2 ) -
Average {,| 33 0.00 .04 2.4/ /.21 | £030 0.24% 1 2.36]
Minimum /.2 2.0 : 2:0 /1 2.2 o.8 | 2.3
Maximum 2. < / -2 o4 1.2 2.4 /.0 2.4
Notes:

8.31




Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) I*#o Date: &b /5/59 G /5

Screen Diameter'(in.) /¢% “g Personnel: HanF Al
E

Screen Exposed (in. )34
Screen # Screen Submerged (in.) /32

— 6/ 6/8% ——— [ 6 /5785
Time Start WZEYES 0842 14 09 {0
Time End 1 ©8yr ogde 1613 1673
Depth | 0.2 0.8 0.8a 0.8
Vector LS [ A S A —A S —A
1 2N 'ovs” /. X D.2 /.5 -0 ¢ 7,0 ~o,
2 /. Lo 2,3 /.2 0,2 /.7 —0. b ).2 bo.=r
3 [ b o, 2 /., 3 .2 /.7 -0.5 /. — 0.
4 /. & 0,3 /.2 0.2 xe ~0. b /.2 —_ 0.
5 /. &8 0.3 /.3 0.2 1.7 ~0.4 /-2 |—o8.7
6 [. 7 2.3 L2 D, 2 {. —0. b I —0. 9
7 . & 0,3 /.3 0.2 (7 -0z ez |—0.5
8 [ bo o.32 /.2 o, 2 /.6 — 0.l J.d —0. b
9 A 0.3 /.3 | O.= 7,5 | —0.6 /3 |—o0.6
10 [ & 2.2 L3 o, 2 /S | ~o. ' |—~o.W
Average Led | 0.29 126 0.2% .58 | ©.57 (15 | 0.5/
Minimum A 0,2 1.2 0, 2 /o4 oY /.0 D.
Maximum /& 2.3 /.3 2. > [ 7 2.7 /32 2.7

Notes:

8.32

~



Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.)/¥0
Screen Diameter (in. )(

Screen Exposed (in.)3 6

Date: 6/5/ &9 YYET
Personnel: AP/ MANF

Screen # /2  Screen Submerged (in.)/3 &
—t /6 (89 ———y i “b/5 8y s
[Time Start | o8is | 083% lpo2 [b02
[Time End | 0838 | o83 leob lboe
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S - A S —A
1 S 2.2 /. O o, 3 1 -0.7 A
2 /S 0.4 /. 2 O, ¢ 1S -0 /.0 |—of
3 /.7 .4 /ot 2.2 [ —0: b [0 |—o b
4 A 5.2 [ 2 o.y 1.3 -l 2.9 | —o0-b
5 .5 1o.3 ) O T /. 2 | —0.8 /oo | —oes
6 LY 0.2 ) o. 5 k4 -0 | /. —0.8
7 /.5 0.2 /.7 0. 1.4 —-0. 7 /2 —a. e
8 /.5 | o-2 Wi 0.4 16 —0.8 .2 |—o.7
9 (.5 s 3 /.7 o Y {.2 -0 & /! 0. 6
10 /.S O. /. O 0.3 /.3 -2, & /,d 5.>
Average T.< 7 052 [ 08 0,37 /.29 | 0.6/ l.Cb | 0.6/
Minimum LY 0.2 /.0 0.3 /2 0,& 2.9 0.5
Maximum /. 7 0.4 1.2 .$ A 0.8 /] > Y4
Notes:

8.33




Wapato Screening Facility Flow Measurements
Total Forebay Depth (in.) /4o oate: &6 /5/89
Screen Diameter (in.) /é & Personnel:  Harf Apsr
Screen Exposed (in.)3 6 .
Screen #_/%¢ Screen Submerged (in.) /32
—6/6 [ 8§ ————y e 6/5/8 ¢ ———
Time Start 1703227 082 7 /1SSt /55 Y
Time End | o836 0830 I1$57 /557
Depth 0.2 0.8 0.8a 0.8
Vector s 1 A N A S - A S —A
1 /.8 § 0.3 /.0 O.¢f -} - T 2.5 —0. 4
2 /. o o.3 o. 8 .2 [-3 ~2. 6 0.9 - 5
3 /. 5 2.4 /. O 0.3 /03 —0. 4 0.9 —~0. 0
4 /. 0.3 /./ o, % /. 4 = _0.[ /.1 —0 lo
5 /.7 2.3 /.0 g.2 - L4 126 et | =0 k]
6 /. 0.3 2.9 O.3 Lo o5 /., 0 -0.7
7 /2 0.2 /e f 0.3 /.3 —2.b | 0.9 —2-L |
8 /.5 0.3 by o.2 /3 -0, ) — 07
9 /. 0, 3 0.9 2.2 lif =00 0.9 — 0.7
10 | . 4 0,3 /.o 0.3 1.3 —0. b {, O -, <
Average /.44 0.2/ 0,99 1 0.20 /.32 o058 292 1D, &/
Minimum L.Z 0.3 0.8 2.z {2 0.5 0.9 2.5
Max imum {7 X4 /-7 O /Y 0.6 l.7 o 7
Notes:

B.34
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Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) (%2 Date: &/5 - &lb/z5
Screen Diameter (in.) /6% Personnel:  ifi /K0t
Screen Exposed (in.) 3& 7
Screen #_/5____ screen Submerged (in.) g2
— /sy -y J EsEE
Time Start L] oL /2 /5 4d /S4 <
Time End | o822 o822, /547 /547
Depth 0.2 0.8 0.8a 0.8
Vector S A S A S - A S -A
1 /< o. & /.0 o /.1 — 0.7 0.7 |1—0.7
2 - 0.5 /. O 0.5 /.3 — 0. 0-8 |—o.tb
a-4 9.9 a- < /! -0.7 2.7 |—0.7
3 /2 o4 2.7 D L2 |-0.6 2.3 |—=a.k
5 /. 2~ 0.8 0.8 . 5 /! —0,7 2.8 |l—o.7
6 /.3 0. 0.9 D.¢f /. / -0,7 D +7 —2 .7
7 /.4 0.4 0.9 =2 /., O -0,7 8.7 -2, 7
8 /- a-4 /. D O- /. 2 —0.9 0.7 —0.8
9 /. 2 O - ¢ 2.8 o, 2 /2 -0. & 0.7 ~a. 7
10 /. ¢ Y . 9 a.y ', 9.7 0. & =06
Average 1.2.0 0.43 09 1 .42 /.Y 0.69 .29 | 2.69
Minimum /.0 0,4 o. 2.3 L0 2.6 22 2.
Max imum 2 0.5 1.0 2.5 /5 2. o, 7 0.5
Notes:%[S/i/EQ O.% -~ Uns? 1020 OF = iurl B2
frv ald
+y: 5“’"/? R Suk-e/s , SWS
-X = APPVO&CJ» 17 _ ,q/,’m&. ’

Last pef /Du//(d/ o £ 1575 pes o020 6 /5/5 4

c/é/gf 0.2. = Wud 1020 .8 T wwd Bzd
gmv,/c SW GLA&L’UWW

- 4
- /Wﬁarufu

vro- Su»az}D +x
‘f‘d - A/??LMC‘ZI\ -f\j
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Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) (42" . Date: 6 /& *'36
Screen Diameter (in.) ; ; Personnel:-_ ™~ %2 C-A
Screen Exposed {in.)
Screen #_/'42 g_/Screen Submerged (in.)
Time Start [0 23 /038 p
Time End (041 [o) /
A\ /
Depth 0.2 0.8 0.8a 71 [N 0.8 7
Vector S A S A A/ \S A
1 [ e | o2 /3 -0t / \ 7
4 (7 |-0.2 1.2 0.2 / \_17
3 {2 |—0./ [e3 | =06 / y
4 (7 1 0.7 /. 3 |-25 AN Y
5 [.9. 1~-0.2 /oo | —0.79 7
6 /.7 1—0.3 /.3 2. b | / \
7 iz 0./ /.2 |—o0.85 JARAN / \
8 /.9 | —0.2 [,3 | —0.%5 N 7 X
9 2 2., ¥ L3 1=S.b \ / Y
10 /.. |—-0.3 .2 |—a.3 \ i \
\ \
Average 1-7'4 ~0.0b 29 1| —o.57 \ I\
Minimum /. 2. 2 {2 -0, 7 A\
Maximum /9 Y leY -0.2 ]
Notes:  AMeasuremen 75 fohom w.Th Base of vertrcat /)né,\ swn/ rec/

at Upshream s/a/:/j 5leF 1w Cacth bypess | Robes 127 wpshroam

1N tener [rine of 57/¢ff sle 7.

Shn-e /6:::)‘/0' as m(ofunﬂn&nz: Z/ 6///87 ose?

8.36



Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.) o’ Date: f & /%%
Screen Diameter (in.) Personnel:- ¢S4 2oy b
_— Screen Exposed (in.)
Screen #E.pe52 ® 2 Screen Submerged (in.)
Time Start | /083 [ 52
Time End rob lo7g
Depth 0.2 0.8
Vector S A S A O.BEA S 0'8,,(/
2.0 |o,0 .2 |-a0= / \ /

g 2./ Q. [e2e | -0:2 / \ ¥

3 2.2 |-0.3 /.3 1—o0.2 / \ /

4 2.2 |=0./ fof =2 ] Y

5 2.1 o/ /.2 —o.2" / 7\

6 (.9 l=-c.2 L2 -0y / /N

7 L8 l—o.9 .2 |—=0.2 07—/

8 L1 Zoo| [/ 2 —ox A A

g oY) 2./ /.2 |—o 2 i \

10 2 ! k) /.3 |1.=-2.¥% Y N
Average L4 31-0.09 L 25 | -p. \\ ]
Minimum /8 | =g | 7. -5 \
Maximum 2./ 0./ le -0. / \ E——

L ——
Notes:

8.37



Wapato Screening Facility Flow Measurements

Total Forebay Depth (in.

) ' Date: EZ iéfg
Screen Diameter (in.) Personnel:- -
: Screen Exposed {(in.)
Screen #_f_%aw_{i Screen Submerged (in.)
Time Start | (105 /oS
Time End (/O (/08
{ \
Depth 0.2 0.8 \_0.8Ba \ 0.8
Vector S A S A S\ A Y A/
1 7. 3 —o.z /3 |~o.« \ / \ /
2 /. é -0,2 1.7 -O.d \ / ‘\ /
3 Z.0 —0,2 L2 2.5 A / \ |/
4 2.0 0,0 /i 2 0.0 / \
5 (.8 |=-0o./ 1.9 |—2.57 7
6 /-8 | —2-/ e 32 -, 2 Y / N\
7 ) 8.0 /.2 -0, 5 \ ;T\
3 /. 7 -0, 2 /o ! —, 3 \ / \
9 /. 8 0.0 | /.2 |—0. 2 /1 \ \
10 /. 8 -0.2 ) — 3 / \ )\
/ \ |
Average (29 | —0-/¢4 fi2f - [ \
Minimum L‘b “0-3 yaY) ~2, ‘ \ \
Maximum 2:0 ) yaxy s 2.0

Notes: +A (Hpr-roufi) /s meye ment

—

_T:_Uﬂs—:’eﬂj“é et

M tesarsmonts (P""h‘ l“‘t’“;‘) ot

wheve ramjo stale |

8.38

18" wpshreamn of shpleg

;‘vajJMﬂ's The screen u'oa*"""‘ (see é?vm)‘

W"“9 wlM' or d’ll:hﬂ— w&ul
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APPENDIX C

CHANDLER SCREENS RAW DATA SHEETS




HA R A T

This appendix contains the raw data sheets for flow measurements taken at
the Chandler Screens on July 26 through 28. 1989. Page C.2 shows the
calculations made to position probes at the proper depths and the distance
between the probe and the screen face at each depth. Raw data for
measurements taken in front of the drum screens are presented on pages C.3
through 8.25. Raw data for measurements taken at the entrance to the Tfish
bypass pipes are shown on pages C.26 through C.28. A map showing
measurement locations in the separation chamber is found on page C.29, and
raw data for measurements taken in the separation chamber are found on
pages C.30 through C.34.



lal ’! : ]
L /uw’.cl/&f Soyees s

Caval Suppmce &1 030/

- "
—

Drum Diameter %D) ’62"
Radius (R) / "
Exposed to Air (E):_S4%
Submerged (Z) _41;8_ Meascwed dep TR 127 4

Yoeal o r‘t],,} &

Side A Side B

0.2z 206 A=R(EB0.2 D 57 B = (R-A0.5 F0:82
0.8 Z:_22.4 A = R-(E+0.8 2)_ 577 B = (R-A2)0.5__s35.0%
0.8a 2:_¢5. 7 A = R-(E+0.8a 2)250.7__ B = (R&-A2)0.5_____ o7

6.9 Z:_92.2 A = R(F+0D.9 2¥/22.2 B = (R-A)0.5 4 . 4/
0.0 Z:__5-4 A = R-(F+0.05 2)_21-& B = (RZ-A2)0.5__7&8.07
0.5 Z:_o2" A= R-(E+0.5 Z)_27.2 B = (R2-A2)0.5_7637

PBistance From Vertical to Screen Face

0.2 7: R-B= _ 08"
0.8Z: R-B= —,”ﬁ— 7"

0.8a 2: R-B= _25.¢

097 RB= 2
0.05 Z: R-B= 2.9
0.5%2: R-B=

€.2



s

Chandler Fish Screening Facility Flow Measurements

s

Forebay Elevation  « 3./ Date &7
Screen Diameter (in)___ fes ™ Canal Flow___//00 eds Personnel _ f34 7 f5 =
, Screen # Z Exposed (in) R
Submerged (in) /0¥
Time Start /367 /357
Time End 27y /o0
Unit 2oy T oo | 229 &/782 | | [ |
Locaon | U (€) L u_© L u_c 1L Uu Cc L u ¢ L U ¢ L
Depth 0.2 0.8 0.08a 0.9 .05 0.5
Vector slal-v] A STAIV] A4 | S 1ALV S1ALlV S]1ALlV SJ]A]V
1 2:.3] 0o o)l lo.2] o otfa2 ‘
2 aelolla. 4o 127121 ] O |o,
3 .5 log10712-4107la 1 ola 2
4 pPelo 1o Jaydleot] o]o2
5 .51 o | 2 |3/ 229 |0-2
6 o1 @ o]0t ln_p. tlo. 1] e,
7 o 2.2 410, 3]0 1] 010, 2
8 Pl [aAsdlaz]e e [22
9 Pololarla/l]23]a.0][@ 100
10 2519 10./12. /|12, 31.81 O {0.7]
Averagel aiatd R | EEL IR 2V A P
Minimun 2% ol-o e/ Mozl 0./ [2./] 0
Maximpm @.& o ef olffav]az] 0o [ez

Notes:



1)

Chandler Fish Screening Facility Flow Measurements

T

Forebay Elevation _, .3 .~ Date L e
Screen Diameter (in)__ /5 Z Canal Flow___//70 CE Personnel _ 2 i/ #r ¢
' Screen # 2. Exposed (in) ot/
Submerged (in)_ 2
Time Start 350 |350
Time End 1554 (354
Unit zzv Jipzo |l g2y | 82/¢ | ] i
Location | U €) L u_ € L u _Cc L Uu ¢c L u ¢ L Uu ¢ L
Depth 0.2 0.8 0.08a 0.9 05 0.5
Vector | S| AFvV]| Alslalv]A|[SIALY s|AlV slaly slalyv
1 ool o lpt][25]|0/] 0 |02
2 atlo o lot)os|arlo |24
3 rylo lo . 7]05 0.2l 0 1a.7
4 71 o |4.112:-21 o o lo./1o./
5 n /1o lo.2lg2Nla7lpo o |2/
8 1o |0 Noy|lvélp | O 1or
7 a2l o1s.21 0081 |2 |0
8 0610 Tozlp.Nf|o6]o |0 o !
9 .71 0 p./g._f 2.5 101 ol
10 a7l olotlet] o 16:11 0
Averagel. 0| o Vel g0 | et 0881 007
Minimum] 2. /|-a./}-e] e,/ |05} © |-0./] €0
Maximum|2:F] o | 0 [o/]|0-7]0./] 0 |92
Notes:




S0

Chandler Fish Screening Facility Flow Measurements

Forebay Elevation .- 5. / Date =/ 2/
Screen Diameler (in) /¢ .. Canal Flow 125 eg Personnel tor gz AT
, Screen # 3 Exposed (in) <t/
Submerged (in)_- o

Time Stan] 2443 /33
Time End /3% 139 &
Unit FERE A | 2N AT [ | | [
Locaton | U {€) L u €))L U ¢ L U C L u ¢ L U _Cc L
Deoth | 0o 0.8 0.08a 0.9 .05 0.5
vector | sfalv]a [sTabvialisTa]v Ss{Aalyv SlA]lv sjalyv

1 o712 lo. N o) |2élo-2l9.41 0.} "

2 A1 O b, /o /| |2:L]l0 |0.0]0.

3 o 710/lo.2l o ||2£]0/ |0 2.2

4 o__p lo.2lor|VL ] olal]o./

5 YA ACYIPY A\ PArE A rE

6 .41 o |o.]/|o.Alaslos] o {02

7 A7 o o.3loNe.21 010 {o.)

8 P&l alo lo/lvsl alo o]

s ngle-laNe.2 . Nailg 7],

10 2.81o«41 etlp.fllogl ol ol1o!]

Average NATRE| EIE P YR A v

Minimumip._tf o |23)o.ll10.6] o |0/} 0./
Maximum} 27 | 0.7 |-0.7{0.2)0.7| &./] O | .2}

Notes:
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Chandler Fish Screening Facility Flow Measurements

Forebay Elevation J» .5 . ¢ Date = 2cs, A%
Screen Diameter (in)___f& 2 CanalFIowW Personnel _2&s 1.~ F. -~
. Screen # 4 Exposed (in) i
Submerged (in) /2>
Time Star] /336 /336
Time End 1394° /3=
Unit 2o L rovnll w2yl 5r9 | i | ]
Location | U (G) L u ¢/ L Uu Cc L U C L u ¢ L U Cc L
Depth 0.2 0.8 0.08a 0.9 .05 0.5
v«;m:sl;le:vﬁs;xw;} sjlalv slalyv siAalv sl{ajyv
1 0. ol n12qdla7ley] 2 0.2
2 310 No.t]0.2]112.718.2] 2 |o.2
3 WNéledo. 42.212- 0.2/ ] 0.2
4 belaNoloL|P.Elotl o 10.2
5 o, ¢la.710 o2l lo-8lo./ 2| 0.2
6 sr.elorfo. o212 Aatl 210/
7 g 12.2|at|0.2 2110./ R EY:
8 Pilp.llo.le.Al0.71.2.1] & l0-2
9 o.g10.7]s. Ne.2|:212- /| ¢ 0.2
10 b,z 2l olos]loslo ] 0122
Averagﬂ_{,ri’ N 8 IE {2 N LA LY,
Minimumg.7 Y o /l0.1 Lo /) lo6 lo g Loyl 0./
Maximuml 2.7 | & '] © [2.2) |4-€12.2] & | 2:3

Notes:



L")

Chandler Fish Screening Facility Flow Measurements

Notes:

Forebay Elevation 5 <a.7 v iuam T
Screen Diameter (in) /€& 2- Canal Flow ue ¢ _ et s
. Screen # 5 Exposed (in) 5>
Submerged (in) ZS3&
Time Stantl /2294 /329
Time End [337% 13375
Unit cri L zo2e I w2l 272 | I
Location | U_(€) L | _U_G&J . c U _C L U__cC C
Depth 0.2 0.£ 0.08a 0.9 .05 0.5
vector | S|AFVIAllS] AV ] A A sjAlv sl A A
1 0F|otlo-2p2l|87]| 0/ 002 )
2142 |0/{0.2]0.2| |28 |0 |0-1 |22
3|/ ledlallaz]|es (22| 0 oz
4 .7 1o. /2.l a.2| 272 ]|e./2]| 2 |2.2
5 ¢ la.710lledlo2le |2 o/
6 wglo./] o 0.2]|a7]|2./]0.1]0.2]
7 2l e 1032|0825 |25
8 '9 j?/ &, ] ¢ 2 Eo'_’ﬂu, D, an
9 A Zoflsr108 1272012 e. 2
10 Qa{ 0.’ 0-/ ﬂ-; ﬂ_d'_, a 00;'
Averagel 5 | I ool 20 o s |-z
Minimum|2.8 | 2./ [Fo.2]|e2] | 0.7|0.i|-0/ o,/
Maximum} /. | 8.2 [ 0.1 0.2]|2.8|0.2]|_6 |2.3




8°)

Chandler Fish Screening Facility Flow Measurements

Forebay Elevation HEa. 7 Date 7,"2—&/‘;_‘7
Screen Diameter (in) /é Z Canal Flow Zlao E Personnel !é L,
Screen r b Exposed (in) ¢*/
Submerged (in) /2 &
Time Stan| _/32/ /32y
Time End 1525 13287
Unit 2>z | so20ll 22y | ®/% | | | |
Locaion | U (C) L u ©J L U C L U C L U Cc L Uu C L
Depth 0.2 0.8 0.08a 0.9 .05 0.5
Vector { S | A |-V slAafviAjis|AalyVv SjJAlYV S{\V SjA}YV

o.glo.1]e. 1] 22
dulat] 2.412.3
, : D itatl Al 2l
roje e e Al gia ilo |42,

R I BN Ed Gk
AT T XA A RN A ERI Ly
to ot A 2)Crlar)s/o2
rs (oo o d[a#o] e]2.2
YAXIERIEE IV IE AN 23
é[? I %4 (90!’-":- )dg 00, 0 91‘

2w

A
1 s0.712r]o.7]0.
J
2

oleiN|elnjajw|n
<

10

Average|cvgc|ogi A0l § 127 o e 0. 24,
Minimum|.2.8{a./) {-6.21s.2} | 0.7]6./]2./] 0. 4
Maximum] /.00, /1 ]-07]2. 2] |0 8]0.1] @ [ 0.3

Notes:



6°3

Chandler Fish Screening Facility Flow Measurements

7% /27
Forebay Elevation 20, | = 630.0 Date 7/26'27/3‘5
Screen Diameter (in}/4 2 Canal Flow 400 — ¢&37 ets Personnel  —€# /257
" Screen # 7 Exposed (in)g"y
Submerged (in) /& g
Time St /34 /> /314 The [217 A7 (317 A3 /020 a7 (020 Tz
Time End /3.5 /35 /27! 22/ f8 273 /6273
Unit | I { i |
Location | U C L Uu Cc L u ¢ L U C L Uu ¢ L Uu ¢ L
Depth 0.2 0.8 0.08a 0.9 05 0.5
Vector [ s ] AV ]k slal-v]a slalv]|Alls|alvIAllsIAlvT AlsTalvTA
1 [ 210.210110.3|0.2] 0.2] © | 23|12 712 d 2: L 2 T oADA-0. ]2 o Vo 7101 10.2) [29 | 2.2]0. 7 (2,2
2 o |0:-/o./]0.3]|o.8lo.t] o |o.3||].2 s 2|2-/| 25T b.Llo 2o 3| lo.2]o- Ao /o] o2z 210715, 2
3 (ool o |o2lioglof] @ |lezllhZ - o.l|0.8][0.51s.2]-0 0 g .4 0,202, /] 5 S 2 A 20 7T
4 rljo2| o losllaz|ezl o o r-7lodlal lp.b]|25 b 2]-02]0. 3l [2g 2. Ao do A b 210 s [0-2
5 2.91o./12.010.3|10.71e. 1] 2 10.20 - Zlp.Lio- Ne.sloLlo-2l-atla ¥\ P2 1o, /5. /2. 2 2.7 [o. 2] |, =
6 o122l /A s a4 (2.2l o 1e.g . 712 NeHo L b.L-S-ee 3 Vo {8, /Y szl o /e 712 3
7 yrLzlo-id 2 f 23198 (o 2.2 10, 2l s 1o 8l ] sl vz g slaefyqla 2 e 4 o [e.q 9] 0.2] o /18 3
8 2.7 la2lorloz|lbe o2l o 10 21118107 0. Mooz o2l 2. A a3 a7 1. /10200, 2l 3.7 |5 28 5. 7o, 2
9 .o 12.2]2. rlo.H e /]2.2] o lo. 3|19 10. 7] o |2.7| Vo Ao A2 A0 Vo 101 2 |02 o710,/ 07 (73
10 22)e.210.210.3|2. 72| o 1o.2d|z.0]laT]|o. /o s . 7102 atlse ] ag |o. s 710 ][22 a2, 2|53
Averagen 97108l aot|nad| | 23|ose toor |0.27R 6.5 ] 0.20]-00.200. 55| |23 0.38) logzlo.tel-ooq| o] [ R 017T-008]0.2]]
Minimum !
Maximum i

Notes:



013

Chandler Fish Screening Facility Flow Measurements

e T2
Forebay Elevation & Sf\ { =6 B/a.z Date '7/?‘3'2 ’;/ﬁ ¢
Screen Diameter (in) /& % Canal Flow //6 6 = /037 cf5 Personnel te 1.~
, ' Screen # g Exposed (in)s*/ -
Submerged (in) ¢< 8
Time Star] 725/ 7/ 25/ 14l 1210 43 /2 127 1 Y17 e 123
Time End /255 /2.55 12 )¢} r21 € 135 DIs
Unit | I [ | 1 |
Location U C L ) C L U C L U C L U C L U C L
Depth 0.2 0.8 0.08a 0.9 05 0.5
Vector | S | A |-V slalv [AllsTalvA]l[ls]Alv sfal-viallsial-vi#A
1 2.9 0.2]0.2] 03] {0.7]0.1]p. 1|42 |+ 7] 2.7 2.4 0.4 (2. -0 s ta2ly 120 s 7] 2] 5 4.3
2 57 0. 2| 2.1 0.3| [6.81a.710 o3|/ z|2-2|2 3| 27|23 232 2Vl cio a =l 2 sl o8
3 A7 lozlor a3 eelosl o lo.2] [~ o409 |24 Y AN PR | R P P
4 09 |o.2le710.3\ o710/ |0 loz| 2810 2| @52 |0 12522125 A PHE PN IR E P P
S Py E PR PR PA R | 2 DR P BN | EXd BN W B | S EVA R = P23 | R D=1 PN P
6 V.6 10 do.2]0.3||0.7]0.7] 0 |0: 2] | 2700 Yallo-d o das oAl 12202 a2 A2l 125
7 .0 |2.2]0.110.3| [2.8]0.2] 0.1|0:3| |/ 2]7 21 2.3 2o slall [0V 2 o2 lo b 2l e la2llo 2.7
8 b.o0 l0.2] o .3l lozle. s 1o b3l 212423122 Y B T P | A LA P | A EX PR RS
9 2.8lo.2lo210.21 10721 1] 6 O, AV EE P A PR R I 1 TR 204 R VA | EX L UNA A BaC
10 e 020712 3 o7 le.2d ©olo. 31T 12212 o7 e B X B | RN P A PR | ERA A YA V%
Averagelp.92|ni|-ar] 0. 6?0 ocdozd 0.991075]0.0403L) |04 0T 8)8.10)0 29 071 218 bood 04
Minimum
Maximum

Notes:



|

Chandler Fish Screening Facility Flow Measurements

/24 /27 ; )
Forebay Elevation & 2. { — & 20. O Date " e~2Tvrd
Screen Diameter (in)  /ia 2- Canal Flow__ 110 0 = /53 7¢ f 5 Personnel X4 /s
Screen # 9 Exposed (in)_ -4 ¥ '
Submerged (in) -« &
Time_Start (292 T/a (292 1/ (304 77 I JosS Tiv /608 3]
Time End |26 /2994 {37 /r2¥ Y
Unit [ | ! i [ I
Location | U © L Uu ¢ L Uu ¢ L U C L Uu ¢ L | U ¢ L
Depth 0.2 0.8 0.08a 0.9 .05 0.5
Vector | ST AfvIA]lls]A]Jv]A s|lalvI]AlLs]lalv slalvIhA]llLs|aAfv]A
1 lold2ollp8llogls2 o lo4|1.7 AR IR / NIERFE R I M D= PR PN
2 li10.2 pilo3||o8]ezlood - 71n.tl 070 A] N / A PR P P P A P T
3 Wi 02|02]0.3]10.8le.3]-0.1|pq| | 7127 oy]oe|[ / AN DN 2NN EY EE
4 s lozlor|os|lezlez] o loy||/8loLlo.do8 A 24 BN IFT VTS | e PR Y O
5 -t 1ozl o. eyl 125103 0oale Al Ao o v17.9 \ P B DR P O
6 |-/ 1zzlos|os|laglaodoslos] 710 Zodos Y ¥ R EN EE I I O T e
7 L12zloq|loAN2g |2l o lod]l-7]75le3] 07 X A S IV I | R P P BT
8 r2lo2lo.loAlosgle.zl o ol l-Zlos|o5[e 7 A AP EY I B | R P A S
9 o207 o.g)lo.Flo.xls.7]0.2) |/ slolo |58 TN 235 ENA I X R L EPE P B
10 |tr2loriowllo.7lo.ade lo. |/ 7le-# o0& / T\ N LI DY VY N R
/
Average [1.100.24-041|10.35 ©.77|0.22|40512. 201 [;,671.53f-0. %] n.39] N\ | e loszleodl p 2] (.02 szolory] 057
Minimum be! \
Maximum / \

\
Not s , h s '
otes: ~ 50 {f{ 1/5 d'o L;// , 0,92’ Cp,oégs lm,uy u/o/ buvied +n mua/) CALE 7/47/3?

[ 08 ¥irts ri



21°)

Chandler Fish Screening Facility Flow Measurements

Forebay Elevation & Za ./ Dale 2ol pa
Screen Diameter (in) /6 % Canal Flow___/(op e & Personnel ___“¢s ' £A7
" Screen # (0 Exposed (in) s/
Submerged (in) ro &
Time Start 1284 /23§/
Time End 1% [1.%4
Unit Joa | arallys vy | | I
Location {| U @ L u () L c L U c L ~ U C L
Depth 0.2 0.8 0.08a 0.9 .05 0.5
Veclor |8 [a [~V s[AlvTA Y s|alv A s|alv
112|020 103 [rs]o2]o: 104
2 Hp.t)et (03] |41 0200103
3 (2], ie.2|o3||l.olor]o-/] 0.7
4 .2 | p. /| 0/ |03) |oflo2] 22103
5 r.2lo.tl0. 1l 0.3 {nol0.210-4] 04
6 7o do. o3 /7102|0010y [
7 s.110.200.2]0.3| | /2 |2-2] 2 /]2 ¢
8 t.olozle.zle.3] /4.2 lez]o /0.
9 L2lor|o/lasl /2ot e ] 0.3
10 r2losle-to3l /o eyl 3
Averagel/./ 714 /5| oq 24050 Vbl Jo20] 0.00]0. -
Minimum
Maximum

Notes:



€1°)

Chandler Fish Screening Facility Flow Measurements

Forebay Elevation & 3o,/

Date 7/ 2,6/; ¢

-3lo.2lar o3 0]lo2l6./0.3

Screen Diameter (n)/&2- Canal F|0W#g Personnel _ &/ Pr.7
. Screen # L Exposed (in) &%
Submerged (in) #& 8
Time Stan] /2277 1227
Time End [23/ 23/
Unit 2= | a2oll wev | F/w | | ]
Locaton | U £) L u ¢J) L Uu ¢ L U C L u ¢ L J_u_c 1
Depth 0.2 0.8 0.08a 0.9 .05 05
Vector | s |Af-v]Alls]A]v]A s{lAalv slalyv sla slalyv
1 2] 2t]o.1]0.3l]r0]02] 0]03 i
/2] o0-2]0-1o.3]|/-Ole. 2] 0 |0.3
It2]o02]0/|0.3|07]|02 2 l0.3

/. 3|o.210.)12. 312 0l0.210:1 |0, 3

o do-a]o.3l Lo |loa]er]o.z

Z} 011 0c2. 013 L/'/ 5’5 o a‘

2lozlozlod||z.710.210.7|0,2

OiRINI | (WIN
i~
.

l210.2)0.2102| /0 l0.2d0.710.3

-
o
>

N

axlo.l1o3|122lelor]| 03

ped

Mivémige | /1731 Q- FEA-2| Q| L2 g2t Lot ]2

»F\p2d-0./1n3

Maximum |/, 2|&,2 |0.710.3 |12 /123] o lo.2

Notes:



Chandler Fish Screening Facility Flow Measurements

Forebay Elevation 7. = o f
Screen Diameter (in)__ /<~ 3 Canal Flow //oOc

" Screen # lZ' Exposed (in)___-$%

Submerged (in)".»

v1°d

Time Starty]  [2.2( 722/
Time End 7225 /225"
Unit 253 | oo || #2772 | |
locaion | U (©) L u (c) L U Cc L U C L U
Depth 0.2 0.8 0.08a 0.9
vector | S JA V[ Als]alyv|A]llsla]lyv s{AlvV S
1 {. 3 02| 0.7 6.2] | - 0)o- 2} 1| 0.3
2 l1.3lo.2l0.7]1 0.3 | 2- 2 0.2 0.1] 0,3
3 t3lo-2le. 7|08 V.2 {az] o |0 Y
4 L2 to2orlo.3||2.2]02]0:0]03
5 L3 o.210.010.3| |11 ]0.210:7 |04
6 L2 loz2lo.lo.3||te Jloale (032
7 .310.21p.1103]|/-0]|02]0.¢ 4.3
8 1.3 lo,2l0.110.31]/-0|0./10_P:2
9 1. 3lo.2]o.l]2.417.7 |22 2 |0.3
10 |/-2]o.z lo.20,3]||/f 0. 219 /]|n. &
Average £,27 849 "0, ko |D. 3| |r.0 oo
Minimurh 52 o-/-0.01 0,3 lfv 0.1 [O- (]| 0.4
Maximuml / 3 o.2] -0, 3| |2 lo.z]o./] .4

Notes:



ST°D

Chandler Fish Screening Facility Flow Measurements

Forebay Elevations < ¢

Screen Diameter (in) __f&?-

Canal Flow /) /80 cﬁ

Date LW Ao

Personnel 2&5 e

'Screen# (B Exposed (in) L
Submerged (in) °9
Time Stant| /2,5 /275
Time End (215 [2/%
Unit z22 | ‘oz #2 | w75 | ] |
locaon | U /@ L u €) L c U C L c Uu ¢ L
Depth | 0.2 0.8 0.08a 0.9 .05 0.5
Vector | S1A]-V]A siAalvia A slAlvV A siAlv
9 l11o o ] o3){r.6az]o oy o
2 1/ jo./|o2lo3]/- 2 lo3]of |03
3 /.t o1 1011031117 |02 ] 2 |03
4 lololle-110.3120]0.2] @ |0.2
5 lo|o.r10.410.31 27 103 ©10.3
6 h/le.flo210,3 )0 10.2]-al a2 |
7 .-/ lo-r10714.3| 117 Ho2lor |o.3
8 so0l2-7110.7823]11) (0240|003
9 lo losloslo. 32210200110, 2
10 PD.F1a.1{0.7] O. o le.d o 1o.3
Average kaz[B.cOouz 507 .llw)‘do_.lgp
Minimuml &% o-/1 0.210.3 |l7.0 V2.2 0./1 0. 2]
Maximum| . /12./ 2. /19:2 .z [o.3 ) e.s L e./

Notes:



91°2

Chandler Fish Screening Facility Flow Measurements

Forebay EIevatio_n__iM_ Date /= $/gc
Screen Diameter (n) /62 Canal Flow y77.1,] Eﬁ Personnel _2¢s £ 7
" Screen # /4 Exposed (in) &
Submerged (in) /S ¥
Time Stan [207 /209
Time End /272 J2r2
Unit 723 | oro |l 2] v [ l i I
Location | U /C) L u ©€) L Uu Cc L U C L U Cc L U € L
Depth 0.2 0.8 0.08a 0.9 05 0.5
vector | STAlVv]Iallslalv]ialls]alyv s{Aalv slalv sjalv
1 {.210. 4 0.y 0.3 {40] 0. 1] 6 | 0.3
2 Lz o2l 03l10.7210.2] 0 |03
3 L2 o2 o tlo.3) |/ 2 o.2] © |03
4 231021971 0.3| | r2]o.2l 0 10-3
5 4 B3lozlo oYl 7le.2lo |03
6 31020 o3|l e2]lo (2.3
7 £2 1o zlo 83|/ |e2] o |23
8 22 o2lo o3 2-219:-2] 6 1b.2
9 V, 3lo.2lo 20 5l |10 |2-2]0.1 |03
10 halo.2lo. /0.8 |1 0l0.2] 2 |03
Average| /.2 a0 0. 2.53 .00 4({8|pol 6.3
Minimumlr, 2 (2.2 |0 (0.2 || 0.9 0/ | 0-1 a3
Maximum |/ 3 le.z -0 e, 2|1 -/ |e2] & |e3

Notes:



L1°)

Chandler Fish Screening Facility Flow Measurements

/2 7/ 7 )
Forebay Elevation f2n.{ — 6 30.0 Date 7/"‘ -2 7wt
Screen Diameter (in) /4 2 Canal Flow /oo = /0374 Personnel 344 Y777 m—
," Screen # /5 Exposed (in) sy d
Submerged (in) /e &
Time Start] /202 7Ae /20— The TERE: S R 0957 Wl mecc) A
TmeEnd | 1206 {206 /74 < Lpd o2l Ry
Unit [ ] | [ i I
Location U C L L cC . u Cc L U ] L U C L Uu__« L
Depth 0.2 0.8 0.08a 0.9 .05 0.%
VeclorSA~VASA~V_ﬁ_SA“V|/’1_§7IAfV/‘JSA*V/‘3SA-VA
1 2-6]02] o o4l |ogloz] o |0.3|L/]10. 2N o6 |a7la Al A1 312 2o A7 Ar 2l 2 /[0 4
2 to lozle.q|oyllt-/laz] o |loz|{2210.51» 2.8 0.7 lor Lol 2012 Z] 0.2 s L LT oo 27 7] 54
3 r0o02lotloyl|roloz] o lod| /i /0 2|2/ 0.1 ad|oyl-a|2.8112la s Ho A 2lo 2] 7 [a%
4 18 {odla.rledtlo]o.2]-0l|04|lrg |24l IS0 70l -2tle szl 22 L 238 /e 2o oy
5 10 (0.2] o o404 |02 |0l|o.3| Vs 12 A-20.7l0 45 2. -0 425010 3.2 10. o0 2 7. 21 0. 2] D 0./
6 -2 V2274 Rz XA | RN 2 Y EXE | ' ) X P X A DV A T 7B | A DA IER BN | IR A DR X Y
7 {1 102]o.1low) 0@l o |o0.3| |4 2low| @ 18.5110.2 04 allo sV i Lozl o AT 0 70 %
8 s [0.2) 6 o4t ole.] o|os|lAr |2 a0 108 Lo -2/ D52 DAoL A7 <15 1 Y
9 -/ oo |ogl (s 0.2] @ |03\l #1220, 510 5 0 Lo le S oo LoD AL 21073
10 0.9 0./ o.710¢] |70 {3 © (254 /7 . YN X B el BRI P ] :; A Y Y AR AW Te
Average|/.02| 0,16 |-aklo. Yo lo.9¢8]0.21[s.02]0.3 % [1,0%]0.251n0% [2,4%] [027]0.78]0. 16 [ 0,58 [1-2 7] 0.20} 0.05 2311 [£,12]1022)- 0ot 36
Minimum
Maximum

Notes:
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Chandler Fish Screening Facility Flow Measurements

I/ Y
Forebay Elevation_{ 2.‘I ~ 3°-Z Date 7/24—% 7/9"
Screen Diameter (in)___/ é > Canal Flow /t00 - c037c f5 Personfiel (oL :’//’/a ~
" Screen # IL Exposed (in) 2%
Submerged (in)__ /¢ &
Time Star] __{/56 /4 o5t Yes| [ 12/2> Y2z T~ 2944 A o744 Yz
Time End /250 /200 /% N\ RS 2952
Unit [ ] | AN | |
N
Location U C L U C L U C L U C L U C L U C L
Depth 0.2 0.8 0.08a 0.9 .05 0.5
vector | S A~V [ Al[s]AajyvlailsiaAlv slalv sfalv[Alisialv]a
1 7.210.2 0|0 A[ogle 2 3]s 3]l l] 2514/ AL / 7. 30, to/lo. A7 /172310 2.
2 /.210.2]e. |0 1[07]|02|03[a3]20]0.510.7] 0k / 272l [eAl7 o 2]-0r] 25
3 /20.3| 0 |ov]||tolel ooz | L2 |oy]2.2]06 i v/ 12,2072 lt. s |o2| & |ov
4 72103l o |lov| |2 |9/1o3|0 0.4 o oz |o \ /2 Vo8 o/ 0.0 V-0 | 02 -2.2 2.
5 r.2lo.24 o/l 04| 07122403 0¥ 2 3 o 7106 \ /.20, 2lo /{0 2.2 2127
6 7. /02|07 low | |a2|ox|a3|o3]| |-/ |2.5]-2100% / ./ 122]p0 o712 3l oY
7 7.0 [22] o [ed|o.2)es Fov|o.3] |2/ |25 L or) 2.0 /N P X P R | B B X B 4
8 |2 2[2.3| o lod]||22 [ealoi|oy ||l |0yl 2000 Al RN R e DM R | PP TR R R4
9 .2 0.3 0 lo¥]|22]|2-4 8|0 27 2wel-a 300 YA B N e R L 5
10172 loz| o |o4)|pg [o2]oy[23] 1L 2l2Y 12" 7> 2 G R I | VAV B A X
Average 1,19 214d Ge3 b.y0 [8.97 bl7]6.33|0- 24119044 Torz 0.59| W 027|006} 0.4 L. pp 0271084 10,57
Minimum
Maximum

o Lo shelvudivn wndin S = By 047 ipt to L opofe



61D

Screen Diameter (in) /5 £

Chandler Fish Screening Facility Flow Measurements

26

Forebay Elevation A 50{ - o 38.:0

N rd

Canal Flow fted ~ /ed37cts

Date 7/24~27/84

Personhel %= dicle

Screen # |/ Exposed (in) ___ %</
Submerged (in) /2 &
Time Starll /Y5 7k /IS The 7R T W ey 03y 2ol epuT Yy
Time End /1S% /15 2 S H e PR P AL
Unit | | [ | | [
Locaion | U C L Uu ¢ L u ) L U /) L U C L U Cc L
Depth | 0.2 0.8 0.08a 0.9 .05 0.5
Vector | s |AaLviallsTAalv]a slalvialislialv]A slalv slalv]Aa
1 .2 |ovlo.t|osilo.8loclo lo7|27]2.4l0.2]0.9| 2710710 ¥.?2 V). Blo 3 e To. 200 v 4.2] 5.4
2 2lovloslosl|oF|arlo.r log | 1L012.L12. 2122112 7 |o.21 9 2|l 2o 2o a5t 800 ]2
3 .3 lost o2 o 20|26 1o, lo.vlV 212710712 Fl1F 81071 O |22 V. 219.5 a.1]s. Q12 2]5.5T0. 2.2
4 t.3odla/| 251107 |ek] 0 02| L2 lo4lo. ol 1.2 b al-2. a8V Ble.5la. T2 2]a.-02. 25
5 Lilodlolos 08 |o.2lo.r g VAT A Lo Lozl a2t vl o 1o g2 71> 71y Al0 L sd2.200.2
6 1.3 lovlotlos|P-8log |0 laz|lianlo o225 5 L2A s 2] [42le-210. A A0 2 - 2o d
7 V-3 [0t Jo.1 |25 o8 oe |o s o8 | 222000 . A0 oA A e [ 8| 22 - - [0 S 2 2. 0.4
8 A P2 VA O | A YA PR LA R/ ERA T V21 | TAA L ] IPE 2 | I2d P P S | B S D O
9 A PN PN PR L e A PR XA PR VA D T A A 2 =V R T A A R DX B | O P D o
10 |22 Jeplozla.gllog {a.72] 2 lo2| . 212 21772128 a2l 4 L 21L27 12 FVo L os 127 < 20 27
|
Average |/.27]0.YI| 012} ¢.65 1076 0.c4) -0 s ¥4 0971 0 42] 01151 6.83] [0.65] 070D0t 08 [[.26 827 [-0.0]0.50] 082 |0 [p17|asy
Minimum
Maximum

Notes:



02°3

Chandler Fish Screening Facility Flow Measurements

Forebay Elevation . = o.' Date /26 2%
Screen Diameter (in) /&% Canal Flow /{00 afs Personnel dde/ R
Screen # | & Exposed (in) &
Submerged (in) /¢

Time Start {12 (/4%
Time End Vi 17 SL
Unit 223 | s020 || 22u| viyg | 1 | |

Location | U (C) L U (C) L U C L Uu C L Uu ¢ L U ¢ L
Depth 0.2 0.8 .
Vactor | S | A -V |A slajvlia s|Aalv slalv slalv slaflv

. rolodlo.t10.37
22e.-2lo.7|o.vl|2.0]0-4]| O 0.5
13102109 pAlr.0] 02 01|05
so2lo.2l 2.1 2.9t o] 2 Jo >
L 1o, 3lo.r] 0¥l 20 oY | 0 |25
/'/ 0-2 o+ 01" /‘0 0'“ 0»’ o.é
/.2 |2.3]0.240.v || 2~0]0.7]27 |p,
42 o z2lo.tloAlaslr-v]| 0 loy
V.3 |o.7fo7]lovilrolov] 2y ]l08
/aloa]e s lov]|2.4le-v| © los

el
~
o
r’
Iy
P
N
L

Ol |~Nimn]a (Wi

-
o

Averagel./2 lo.231213 "uﬂ Q18 o0 |N.4)
Minimun] 7./|az-0.tla3] o2 lodlorioy

Maximunh /.3 & Jolodt & 1O

)
S
N
Q

Notes:
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Chandler Fish Screening Facility Flow Measurements

Forebay Elevation /,=x.t

Date 27 ‘/ ¥

Screen Diameter (in ' Canal Flow /100 e (3 Personnel [ Tfr 7
," Screen # 9 Exposed (in) « ¢
Submerged (in)__* 3 &«
Time_Start} 117 /117
Time End /' 21 rrd/
Unit g23 | y020 g:d] 218 | |
locaton | U (@) L U (L) L u ¢ Uu € L C U C L
Depth 0.c 0.8 0.08a 0.9 .05 0.5
Vector 1 s |]a |V [Alls[Alv]A A slAalyv A slAalv
1 2 |2.3| 2./ o] 7193187 |02 )
2 2 |2:3| 0.1 |2¥] |05 12.3])0-1 0.
3 L2003 o|o¥|Vo 03] o |or
4 .2 0.3l etlevll/ o4 07105
5 L2 0.3 0:/|12-¥Y]| 140 lo.4] 2.2]|o.¢
6 VA 1) L) U d | XA T 1 YA X
7 L/ 19-3|2:3|0.4] |07 |94 2 |24
8 L/ |g-2lo2|o Y4/ pdfo.r fo.v
9 1-2.10-2| 0.4 lo- Y1142 Lastl0:7]0.5]
10 2 12.32| 0419050144 Jev |O 1] 6.5
Average /. (0290 12|04 | 1021037 Fact |04
Minimun] 4 / d -adod|ls.2]0.3 0./ 0.4
Maximulm A2 &2 A eslisn/ eyl 0166

Notes:
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Chandler Fish Screening Facility Flow Measurements

Forebay Elevation A%:’ﬁl__g_ Dale Z”Zé i
» 20 Screen Diameler (i.n) 15 Canal Flow-_{{¢D e f5 Personnel _ 2%/ Ff& "~
. Screen # __ 7~ Exposed (in) Lo
Submerged (in) _".2%
Time Stan /(D 1/¢0
Time End 244 pred
Unit g22 | to20 224 | #/12 | | | |
Location U C) L u /G L U C L U C L U C L Y] C L
Depin 0.2 0.8 0.08a 0.9 03 ~
Vector | S[AJVIAJISIA]V]A||lS]ALV s|lAlV S|AlV sla]yv
1 0.7] 03| 0-1] 0-%| |0-2} 4 14}5.110:4
2 L p-do.)|ev]|/-0]le2]e 2.5
3 0.8 0:3 o‘, dt" I'l lv'f“ 0:’ 0'
4 o.91p.2|ox3] 8.9 | 2012-5] 0:7] .47
5 7./ 2. 3lo2]oqlo.floyl o (o5
6 .2.12.3| o |27|18% |24 21| 2-
7 1.0 2.2 13 ]o¢]le. 5l e.v]o) |04
8 1.0 lo.2]0./] 6.410.710.9]| o {0-9
9 L/ o] O la.viles |lezlo]|oy
10 1o lo.3]0.710-4] |70 la vl o oS
Average 0 72lbn 12 Do E{/ 040 LD&Z
Minimum) 2. 7] 2.7b-aslo Y {1oglod |0 /1 O
Maximum| /.2 | 22| o log ]/ lo5] 0 |2

Notes: 5‘0,4 Lo Swgc/o//f/va acl ot 0.2
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Chandler Fish Screening Facility Flow Measurements

Forebay Eleuasic~5 25 / Date ZZZé/ﬁ
Screen Diameter (in) /& & Canal Flow__ ;/0p ceh Personnel 241 A7
. Screen # 2( Exposed (in) $%
Submerged (in) 5%
Time Start] 1/ OH /104
Time End //07 o P
Unit 23 | ;oo || w2y [ orp | | 1 I
Location | U /C) L u © L u ¢ L U € L Uu Cc L u ¢ L
Depth 0.2 0.8 0.08a 0.9 .05 0.5
Vector | S| Al Vv Igl{s]Aalv]&]lsjalyv stAalv slalv stAajyv
1 s-2|ot|oz|o-Alofov p.0 loc '
2 /.2]0-3]0-t | ov}l0.8|2.5]0./]0.6
3 -2 |0, 2]e.r]o-¢]| |08 |lo-£] o 0.5
4 /. 2 10.2 & Yo 9.7 (0.4 |0 |O.5
5 /.21 O |8-lje.¥||o Zlo.¥ {0} lo.S
6 ). 31 o.z210.7a.v110.8 I0.uls. ) 2.4
7 /, Z10-/10-7]|0.4]|2.¢la.y l0.1 6.V
8 /. 3lo.z|o-1 |29 b.e o] @ ]o
9 /2 |o.2]e./|ov]la7 {es] © lb.¢
10 : 510:3lo o4 p.g lo-g] o |og |
Averagels.25M (A o1 d 0.4 lo. Qo o.vAvat] 0 o2
Minimum|s.2 | » 2] lo7 oY o o
Maximum|/ 3 |0, 2 E a7 e.¢] [0.2]e .51 @ .

Notes: Lyrstse veod g of i s ird
/\. ,/;r e
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Chandler Fish Screening Facility Flow Measurements

Forebay Elevation & 20. /

Date 7/ 2L-27/5%

Notes: 61,’&{;’,& vead . . ‘;f 0.2 7 6arue of
Yoo Hoame €da 1""/”

- Screen Diameter (in) X Canal Flow— /100 ¢ f; Personnel N2V o e
," Screen # 22 Exposed (in) SY -
Submerged (in) __se 8
Time Stari| /105§ /056 32 A=z 0134 0924
Time End 7109 /700 1759 172y L7427 AT F
Unit | ] | | | i
locaton | U € L u C L U C L 0 C L ) ;@ T U ¢
Depth 0.2 0.8 0.08a 0.9 .09 U.5
Vector | S| A |V |A STA|V 1A AlvV sjAjV sjAlV]IAlls|AlV|A
1 WX R S | A G PR EZ 12 XA DY K | D EYA I TY A | 1274 DEE R R | B XA T 2
2 n.g lolrzlo.c o 7]25] o | 84 ..o [07 241040222 |/ 7 0.2 0. 4 5. 4| [2.2] 24| 2. /) 2. 5T
3 OV 03510.010-51 1231051 0 V0.1 12:212.510.112:6112. 7154 o Mazllnlsds. lolril2slo [0¢
4 1.0}0,3lo0.210.5] 0, AT A | AN EXs LYV XA | Cvi oFl o l24| /- Ho.-d o oAle.dl o] olo-sT
5 /12-40010.5 [27losl?Tos| D2loslor|2-Aloe 0.2 l-atlo 7l 1.4 0. Y5, "2 A |2 7] 2 2-10.
6 J 125l oo P62 (0.6 »xln sl o PTik.s|og Farle 2| /22 2|2 N | ojo-t]o (O
7 1./ |o-¢[o.7]o.51]o, 710 ¢|0M |06 | Vo |22 {2! 107 f@’ I YIRN N A L A R - T PR
8 7.0 le.#bog losliog loul-onles|t-o P.C)| 2 {2 o 1A a2z jo- 2o 22 2 212-F], 7]
9 1.l .ales e slloclos] ologilz.o0-12-712. 22 o] d el P B PR A AR PO P
10 7 712.3let leslo7bule lostlnolzslo |oéellasl clarl2efifl 12 22l F o o
Average .05 636 . Il p.5A |abs o.4€ .0 .59 [0.9710.52 [ noll0 43 0.58] 0.6000.08 [0.74} [ TR0 4 D.H |00 5% XL VAL |
Minimum
Maximum
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Chandler Fish Screening Facility Flow Measurements

7467 72787
Forebay Elevation 6 20,/ 630,0 Date 7/29/8‘;7
Screen Diameter (in) 162 Canal Flow //00 — t e37c 3 Personnel _ Cf= / £/57
" Screen # K4 Exposed (in) 52
Submerged (in) /OB "
Time Start 109 b (046 Tl [f2¥ 1Al i LAl 272 T || 0726  ha
Time End 1051 10 5} i 24 @ 7> BEEE
Unit 3z3 | 1o2o || 829 | 218 |tgz3 [/o20 [ B2y | S/ 11222 | 1020 || $24 | B/8
Location | U (C> L U Cc L U Cc L U C L Uu C L u ¢ L
Depth 0.2 0.8 0.08a 0.9 .05 0.5
Vector | STA[VTA]l[slalv ] AllslAalvIAIlLs]AIVIA slapviellslialyli«
1 14103 -oulo.s|[0-9loylo 105112104 0 10721 04 0.t |0 || 2:2)2. 3| o/ o5l r.0la3] o]o-¥
2 ooy o0ilo.sqlr-6 loylo -5l 0.5l o (2710 los |0 ?1) 2| L2 o5 2.2 M| 1/ 2.4 10" | 5]
3 b.2lo. 2l o.tlos| 09 lpclo lo.s)22.10.610 1o 7]10.9104 L-2flo 2 -2 o800 T nofg-2]0- /] 0.2
4 )1 19.2]0.y 0.5t 0]oy]ozles || L1105 o 2. l2o o2l 2lad a7 122 2 |20 <]
5 o8 |o3losleslroloy ool ||ril2.q & |07l Lo]od oo lbl ez a2 5102 2 2] o |2, ] 0.7) 53
8 Voo 103l o-d o loe]oslo los |7 12510 - o) o lo.éln /o P |- 5] 2 & 2 EXN | 261 & a2,
7 r2le3lor|osibeloclo Tostl 1 Lloiogllp2lot]-0008) 212l |2 |rsl 2|~
8 .19 o lestiteo oy lo los|=o6]l & 12,772.21°4 bl -2 1o ENd B2 | BN KR A RS
9 o l0.v]0.2) 0.cd [7:0 Jow oz |os| L a0 Lolat] » (27127 2.5 o 2 Lez 12~ 20 2
10 |68 |o.3] o|o.¥]ov [o.v]o.a]o 322281 0 123 8las -~ 4L {22 2 25 s o4 2 |27
Average] =27 2l -0 0. 52 |0.ud - v.en] a5o] |1t 057[030 odd [Lof 10Lolo.q0 |0 62 [L2l 1 0. 30] 0.0 0.5 | 40% 0.%41-0.05|0.51
Minimum
Maximum
Notes: gZ3:¢ R = +A 214, Y=
h 7 N +—S \/’: J),'
loie %= =V gyl Ny
Y +A NI R

_ ’
CV’I.Q(/C V‘("ﬂc{t'ﬂﬂv’ f)CMd I‘wm/ at 0.2 2 (ﬁ”b"[m‘(w)

Ceveen B3 puf of sovvict.
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Chandler Fish Screening Facility Flow Measurements

/o S
Date '7/‘5;/ 144

4 n s urshrepann

Forebay Elevation__ ¢ 32/
8 14ass 1 Screen Diameter (in) Canal Flowﬂz Personnel M
. Serben # Exposed (in)
Submerged (in)
Time Start /442 (72~
Time End 19417 27
Unit 923 | e | 22y | 21& I ] | |
Locaton | U C) L u ©€J) L c L U C L cC L THES
Depth 0.2 0.8 0.08a 0.9 .05 0.5
vector | S| A |-V |A S A | A AlvV slAalyv A slalv
1 20]l-0/l02l 2 ||(-Z]|0-3102]| 0.2
2 (91 o loalo.A12310.3]8-20.¢
3 2.0|-24-allp/||l-2]0.2{ .Y 0.3
4 2,0 |-o.tl-o.)-aN .3 |0.-Fv. Yo 2]
5 leelal-oil o |Y210.2930/
6 2.0| 0 |-o/ r710.2-0340.- 4
7 ¢ ol olo |If/]1a2]e.2]0.
8 2.0 -0.1]-0./] -0.411210.3|-0.4 0./
9 =, 00 4 1-0.1]~0. 1002 Z-0.20. 2
10 2.0|-0.t]-0.4=0:41y./10*1-0.Y4 0/
Average {. /¥ Lz
Minimum
Maximum
Notes:
44 = A
LAYes
AT ')
1A




Chandler Fish Screening Facility Flow Measurements

L2°)

Forebay Elevation & 30-1 Date ~ I’/
, ByrPAs 5 2 Screen Diameter (in) Canal Flow 2l oo e s Personnel 2&3 /24 7
Sereen—# Exposed (in) §
Submerged (in)
Time Stan| /425 (Y25
Time End /130 /Y30
Unit 223 | rezoll g4 | s/% ] l | |
Location | U /@ L u (c) L U C L u ¢ L Uu ¢ |L U ¢ L
Depth 0.2 0.8 0.08a 0.9 .05 0.5
Vector | SJTA|VIA]|lS]AIV]A]llS]A]YV S|A]|V S1A|V S|{A]V
1 (8] o m2l-allsv-a2-0.3] © '
2 (l? V|04 © {104 0, 8\ -0e/
3 Lalo o ll ol|/5-021-0.3 @
S AR LY R ATY.EX
5 L1310 Lol o ||/6}o. 23] -0
6 4710 Fo.2]0./ /-3-03-0. 2.4
7 t710 {020 ||/-5lo303 0
8 W70 |odoll|t¥]0q-03 0
9 710 to2lo ||té]03]0.9-2.1
10 - 71-e0/-0.2{0 ||r.6]-0.31-0 %2/
Averagel/.7 2 449
Minimum
Maximum

Notes:
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Chandler Fish Screening Facility Flow Measurements

’

Forebay Elevation .~ ~ 9.7 Date -
FASS™ Screen Diameter (in Canal Flow [/ o0 cE Personnel  *.:
Sffyeefk# 3 Exposed ((m}‘ %
Submerged (in)
Time Start (437 (437
Time End {4 ] 19Y 2—
Unit 223 ] /020 g:4 ] g/8 | [ |
Location u O L u © L U C L C U C L [#]
Depth 02 0.8 0.08a 0.9 .05 0.5
vector | S|AFV [ All s | A s|a A slAlVv A
1 14100 -0.21 -0 | 1. 2]-0.3| 0. -0
2 (4 |0 glo2] o [t2]0.395v.g
3 Lo Fodffo.2 1 3-0.3]-0-51- 0.8
4 s o o o |1/, B|-o.N95]| -0 o
5 Fzla./lc08]-001 11 310204l 0.5
6 /A [-al-0.q e |1/.2be.d-0.500.6
7 A o Fo.do./|).21 0.4 3526
8 /31 A Lo oyl B0 0P
0 Y| o [ogd-eld|l3ledAllo?
10 . bo.71-0.31p.7] [¢. 3}e.4124-2.6
Average | 37 n.tg .74 L2
Minimum
Maximum

Notes:
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Chandler Fish Screening Facility Flow Measurements
30, 0 (-S(wweus)

Forebay Elevation «27.5¢(¢ §9f Chows Ler . Date
Personnel

7,/1 s/s

Screen Diamgler (in)

Canal Flow /°32 ofs

don //f'ff -

’Sm UH)&I TVlmsk'f E (in)
Suby (in)
Time Start /80 5~ 1005 0(& o i /a:( [02¢
Time End /217 ’877 [O2 % Iy 7039 7825
Unit I | | I ] [
\ ) e 2 > 2
Location U C L U C L U C L ) C L U C L U C L
Depth 0.2 0.8 068T 0,2~ U9 0% —85- 0, > —-8-5-0, %
Vector | S| ALV I|A s | A}V slal-v]A stAl-V]A S‘AN-VA’SAHVIA
1 1.9o.51o. 5661102 0.2 -0.1] 2. .Ulooldr jo.zl[-03 o2} & Fal] 2o | o 0.:*’ ‘oi -0 |t/ --9._ ;tr’
2 t.tlo3lodou|lerle | o | 2 l|zolpzl-a/lo.5 a5 oY o |23 .8 ollo:> § 2 Y122 n.¥ .‘)..‘1).:’
3 (7o o 2 fo2do, Lotlod | 1. zlo2]e2 |2/ o7 o lo¢]p.24{2.1 |-aglov)-a7} |23 fa./|ad |53
4 10, glol s qglloc]azl2 (ol oo Aol 2 o.r10.2] D & |-0-7]1.2 »o._i -a2|-0. a{ .
5 sl e oz o3l o sl osler o3 ar|o oA |230.200.+ aulbinp 2. )03 28| tte L -k as] 2’
6 o7 la Sl jo3torlot 18 a0 o]0 03] D |25} e c-_’o.'/ -azil o |22 o.s’/ a-y
7 s Voilecloc] o3 owloz] o 0los]oclod el 2t /L7 AT 02 | OS] 0f 90 12.5) 0!
8 t.slollr bl tollndlnt o222 L&l 0 A% | o /oot ool o E 082 ] cesi 1012 p 1t
9 ra lo.¢lsv los] et {aztlo ] 01|12 |os|as|-a3] |63 oxla3 |0} i e d“’, —Q.’.i el BRI _‘.;.‘
10 Lilosl2.¢ 07 AR NI I EE EXA B | 51 EXA EXA X33 ¥ el ot Rl e | (4 2.4 2% {Jee
averagel 1. 71 4 leole.s2 [0 TezilootJog3) D1k beozlo24 2.19) Ot 0. Tf0-20)p. 16} §.T Qb0 o4 ] DT 50! (] T R
Minimum
Maximum
Notes:

4‘/”/((/

0.2%11"
D-z:—?Sﬂ

frrm Gt ‘f’”

ﬁﬂ“ g(,l l‘i’:ﬂ(L*‘
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Chandler Fish Screening Facility Flow Measurements

/
Forebay Elevation_{ 30. 0 6275 Date 7/23/69,9
) Screen Diameter (in) Canal Flow /630 efs Personnel  ds / frA =~
, " Screen # ¥ LZWL/ Exposed (in)
Submerged (in)
Time Start JOoYS JOYS /0S5 / oS/ /(05 7 /BS T
Time End 1647 [OHG 70 §€ 70858 LSS e
Unit | | | ! i [
-’ i P & -
Location | U ¢ u ‘¢ Uu ¢ L u ¢t U ¢ L Uu ¢ L
Depth | o | 08 ___ o08a 2 —8-90. 5 25-0.2 050
Vector | S |A |V |4 [[.S A |a STAI-V] AILS]A |-V 1A S|ALV sSiAlv
1 B0 I X BN | B BN P P | A A P P | P PN P2 YA | G B YA X X § S P YA P
I Ol I O | P ) B X1 | EZA B P 2N | T P W 5 | X XA I P R PEI B Y
3 072 2] B S | X e S P | E A R EXA YA XA Pl X R A A R PR L PR TR RS S
4 t7lezlos el |22|oz s ol i Plol lo3]o.3 b2l lozlatl © [ /7l a2l [o./]]2 |o3|n.r]o 5
5 téarlr~Pallev oo 2] |26 02 0.3]-220 03 o 2f-2llo [1nf 1o 2.7 byl 2o, ML £
6 e R I I I R I A IR EN A I | BRI I e e i e
7|1 #loslezlen| o7 |od o= |me | [T ol Lo s | 27 v pzlos] T atla~lo | [ B3] oy
8 I =) EER PR N A R CA A PR | T =2a R A 20 | X Pl EUA e i 7?.‘.1 R I L AN RN 4 XA Y
9 16 s les jos |10 3 aov]|or |18l (2.3 )0 {270~ & = jlF et bhe = oo o
I 1A 253 PR X | N 20 XN e A | B PR 2 XA | X4 23 EXA X ) 2550 N BRY BN | B ) EY A R
Average I 24 I',I‘ 0,01 ool oo T3ledl w2 0.27] 1457 Y| o2tie0f 0.‘)‘? 0.221-00810.% 0.3][048]037
Minimum -
Maximum

Notes:



Chandler Fish Screening Facility Flow Measurements

2€°)

Canes , LAdonde,
Forebay Elevation__{ 30.6 s‘fq,zj s Date 7/25&7
Sep Lo bo, Screen Diameter (in) CanalFlow /030 ch Personnel c‘(‘c&l-
" Sereen—it Exposed (in)
Submerged (in) Eredy 2. }u“q
Time Start /fo& 7y 4 J:2] 72 /.
Time End /15 1138
Unit I | | | i I
7 7 FR ER
Location U C L U C L U C L U C L U C L U C
Depth 0.2 0.8 0-08a—0 > -9 0.2 .05 0.5
Vector | S| A}-VIA s|AVIA s{Aalvl AHLS|AjVIA SjAlV S| A
1 1ol odac s Palez oz ol 7]-00]|0d |00 ]| |14 |0 23]
2 7.8 louv o afe iy Loy oz 251 slo2l 0 Lo |13 o 1o |-ax
3 12 4310310470 Jo-5]a. |2 ||t 0|0 O (|30 o'l O
4 A PR EXR P2 | XA X 1l Ve XD ol o lottzzlo a3
5 7 odorlez|liolos]oar|oa]l -storl e ol 2ka’l o [-99
6 rieloclazlece oz |n<los]as e Lo piio (113 bar]-0:2.1
7 »8lralor o] lsr lovipra gt |-o0]s 7|0 13lo | 2o
8 i o a2l [og Jo.v[oafos| ol 212 | 2||ea]lo Jou]2:t
9 1 6lo 3oz o2 [relavios oS {20 ot e |o 4] © Jo.002: ]
10 e loddr2lonr]] sl v 11219 olog |40 |-00]0:!
average] W o.26]-a710.29) 431 p34]0.1810. 6] 15 |-0.98k0.09)0.00 } }1. 32 [-0.0100.070.0
Minimum
Maximum

Notes:
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Chandler Fish Screening Facility Flow Measurements

Chart
Forebay Elevation w‘{; o w27 ;‘, Date 7/LJ: £
sﬂp Screen Diameter (in) Canal Flow fozecdy Personnel 25 SIS
, Screen # | Exposed (in)
Submerged (in)
Time_Start 1276 a2 (225 /1225 (23} R
Time End [EIXY, /23 1234 1024 o (2 26
Ttnit I T I I I T
Locaion LU _ ¢__ . [ ¢ _t [l u_€> L | _U &5 t u_c U_cC 0y
Depth 0z 0.8 _ |08 0,2 08 5,7 -85 0.3 o6 0.9
Vector | S | ALV IAILS]A}V]A]llS|[AIVIAI|LS|ARVIA SlAI-V]IAlNS]IAIVIA
1 0.710:1 |-02|0.2| |02l 020t l0.2| |lo.%| 02|20/ 0.5| Lo llo.vo. Dot 0.9 0.4 0. 4o Y |o, Hazkaz] sy
2 0.210.2|-02|2y | lo? Mo/ 1oy ] |a 922|222 kazlret 2.7 5> A Y-S lpsto-flo /| 5 1o, 0.7 15,3
3 05 |0.2|-p3[0. 2| [ollno5la 2] |27 |02 a (o a0 %0 D03 7 Lo =03 0. 2] |0k [ a¢0.¥]5.2
4 12104 [-ax| 0.4 ot lo.z FaZlos | A7 2 2o oz Lo o 22 fla 3l p.7]e. 1-at] 8.3 fo To. cha Yo,
5 - Clo.2[-a3 (a2 [0 lp. 2tot lo.o] o 7|22 20 fov| o /] a el aslanl 8.2l | » Jot]o.vlax], 7157
6 ] [ A 0 %4 0 PPN e 1 B R PR i 100 B R B0 R 1 G P I PR P P N Y
7 o3 2~z a2l e clo 2| | ooy [ozle || -a5| e 2 2] 1121821 2 |0:.3]1-a3]0.t |-0.2] 0.5]
3 1.2 | oY |-p2|o ] ey a3 .2 L2322 D T2 oA adleglo2]o /o2 Fev|o2] » |0.2
9 L3lo 2|20 || 2.5/ Loz 01| |22 P52 2229 v3|o. 3] |07 ooz |a/|0r jo¥ ba2]ss
10 f-2lo2|-a2a. |04 ]os f0. o 2| |- Blo3]| e N2 yllols2 Lo s]e. a3l oqo.218 |22 2d25]~+~]2¢
Average| (09| 0.2 0.2] 0.3 [ p.05| 047 p240.2l| [aeB |02l 005 |0.21] [-0.7]0.33]0.4310.21 | [e8le]0.1¢10.06 | 024 Fos3 | 0.2 0.14] 0.2
Minimum
Maximum

Notes:
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Chandler Fish Screening Facility Flow Measurements

Exposed (in)
Submerged (in}

Forebay Elevation__(, 29, 0 Date 7/?{//(7
éq) Screen Diameter (in) Canal Flow /030 ¢+4s Personnel 24a ' jri—
" Screenl # ? )

Time Start
Time End
Unit [ [ |

Location U C L U C L U C L U
Depth 0.2 0.8 0.08a
Vector S]AL|lYV STA}V S|IAlV S
1

L2 (o]
-
c
9]
-
c
(9]
[

o

Nend

\

Y1
A4
o

oleiINIjnisjwin
!
-
\\17,\
\
\

-
o

Average)
Minimum
Maximum

Notes:
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EASTON SCRFENS RAW DATA SHEETS



EASTON SCREENS RAW DATA SHEETS

This appendix contains the raw data sheets for flow measurements taken at
the Easton Screens on June 14 and 15. 1989. Page D.2 shows the
calculations made to position probes at the proper depths and the raw data
from measurements taken with a unidirectional flow meter. Raw data for
measurements taken behind each of the drum screens with a bidirectional
flow meter are found on pages D.3 through D-11.

D.1
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EASTON SCREENS FLOW MEASUREMENTS

Loneet 1130 ¢fs cia

DATE: &fr4/84 Measuements //5/;47 Marsh W Biowy sod,/ 20/
Coe./ PET CWHER. CorteNT MeTar
0.2 DEPTH 0.8 DEPTH

SCREEN TIME VELOCITY TIME VELOCITY COMMENTS Ave.,
1 1259 0./5 142 o.as” 0. 10
2 /1360 0,/5 < [ /YO o. /5 0.15
3 {501 242.0 /! 32 o206 ) 0.20
4 1303 0,20 /34 0,20 0.20
5 1300 0.30 - [ 3Y 2 35 0.3
6 1307 D30 ~ 1) 32 O. 30 - 0. 30
7 147% 2. 38 1412 L. 45 2,40
8 [¥1 2 0.3 4 [4(9 0.%50 - o-‘{zf
9 Y3 4.4% [42 5 2,450 XS
10 1343 0,38 - 1422 v.so 042§
11 1541 0.35 - ryee pso ‘ o.M 2]
12 } 340 p YO Y26 p.b0 - 0.50
13 1309 o,4o - /M 30 2,50 0.45
14 1% /0 p.Yo 7728 D, €8 - 0.477
15 1311 0.45 - MHabo 2.88 0.50
16 134 od° * « /24 D5 - T Vavied o 0.3-0.6 0.47
17 t375 0.5 /22 0. 70 0.6
18 1317 0.¥5 7079 0.65 0.55

v q"\t\ T o APy % = 0. }q

M(a{ar"‘""): Token o fi downt’fﬂ“ﬂ Side of Scveews of Sevetn cessTorhne
" Sensor pos,‘/uun’ ~ eufur ' th :;4,-/7 5/0731 o [ adoul 127187 dovos treas

NOTES )34 To7Ac Deptta -

.92 111. 2 « l of SCocrnr g, gmidle,
0.22: 27.9" '
Condoi ~ t-«CalolG \R&[k yide of sceeom The 2 measuvermenls weve O cmganusi=g . P
Sewsar Maysi- A iglkd“/ Aorfol 201 woler ("‘"’”.//‘" ™~

du\‘

v AN <
SL'MBJJX'salth' \ Atgsovemmb o Scorcony 1-8 ond 13-15 virr aade -
"-”IMI' w'.[“ \ ""bn {-C’WM P72 wweve &(,l?",; rM'nj - [8/(’ a“h‘;w’
[34" D“f’ \ v"/fnw:"";ff). At Serrovis wieve 1EVY (l'zaw, /W) a:o‘._
Y N ~

M



EASTON SCREENS FLOW MEASUREMENTS

DATE: _b//$78% Measuomen®s ) K
TIME START:_29) SCREEN £ / flarsh #Meidirrey Mo de) 547
TIME STOP: 2724 Qi oy Coevren? MeJor
0.2 DEPTH 0.8 DEPTH BW ass o> 40 ¢ (20 “') 5‘%
SCFLZEN SWEEP |APPROACH SWEEP |JAPPROACH COMMENTS
2 4.9 72] A/ o
"0.| 0
3 -0/ 2 © 0
4 2 -4 o/ o
5 2. 0 e,/ el
6 0./ e °./ 0
7 oo)#t O.1 -0,/ .’ o
80',# 0./ ’eo/ 9./ 0 -
9 2. o o, 2 -
10 O S o 0. 4
AVERAGE& 1,06| ~9.02 2,06 2]
MIN -0, |/ -0, / -2,/ 3]
MAX | 0.2 o S.,2 0

DATE:Q/;[gz
TIME START. _ 5409 SCREEN& 2

TIME STOP_e%/2-

0.2 DEPTH 0.8 DEPTH
SCREEN SWEEP |APPROACH SWEEP [APPROACH| COMMENTS
1 &,/ o D.2 for)
2 r AW, 2] L2 (>
3 9~'k7 e 0: ?:‘ ?
4 2.2 2 .21 ©
5 22 o o, 3 o
6 O, 2 o 0.2 [
7 2./ - 0./ L
8 N 2 0./ O
9 2.2 o 2./ | o 1
10 4.2 o ./ 1 n
AVERAGE o, 1 o ©./7 5
MIN [2¥a) ) o/ [
MAX 2.2 2 a3 2

A//fe! '540!(? “ /s V’/Nf‘/‘/ /’_ﬁrﬁﬂ_‘{!i‘:-/e"’ 7o Screens
Bppuaach” 5 5t loarty - pagatt] fy 5o oins.  Reading is doumshoam, or

Vormal” Clow Livection.
[ //n/\ix‘\('\ < “K\/\ )

—— Sweep ue/n_,‘/y (»
“Approscta velocity (F)

D.3



EASTON SCREENS FLOW MEASUREMENTS

DATE: &/75/8%
TIME START: 0976 SCREEN *.#

TIME STOP: o919

0.2 OEPTH 0.8 DEPTH
SCREEN 1 SweEep |APPROACH SWEEP JAPPROACH COMMENTS
1 0- o o . ?—- o
2 2+ %2 2] . 0. z., o
3 O./ fr) O+ 2m [2)
4 9,22 0.2 -,/ 0.2 o©
5 2. o 2.» | o
6 2,7 %) 2.2 ]
7 9.7 P O 2 o
8 2./ 2] o.2 )
.9 0% C ©.3 )
L 10 o4 5,7 2.4 1 __o6:2 o
AVERAGES® ., ¢ o | c.2( [=)
MIN . f ~0./ 2. 3 )
MAX 0.2 Q. / | 0.3 o

DATE: ¢/rsés
TIME START:_ 0933 SCREEN & &
TIME STOP: o¢ 2.4 -

0.2 DEPTH 0.8 DEPTH
SCREEN SWEEP JAPPROACH SWEEP |APPROACH COMMENTS
1 (X7} o -/ 0.2 0
2 .25 2.3 ~ Os b 9o, 2 o
4 i o,/ 0./ 0.2 [=]
5 .32 0.3 -0,/ 0.3 I
6 2.3 ) 0.3 | ~0. 0.37
] 22 &, 2./ 2. = o
8 il e.s o.3 2.3 2./ .32
9 2 2.2 | 2, A
10 232 0./ O, 0.2 6./ 0,2
AVERAGE). .7 0.2006 0,28 0 ¢ UdEE
MIN 0.0 -0, % 2.2 ~
MAX 0,3 2. 2 4.3 0. |

D.4



EASTON SCREENS FLOW MEASUREMENTS

DATE: _¢//78%
TIME START: 042 SCREEN*S
TIME STOP_©@38 2—
0.2 DEPTH 0.8 DEPTH
SCREEN SWEEP [APPROACH SWEEP |APPROACH COMMENTS
2 o.3 o -7 ) 2
3 o.r P) o.3] o
4 . o2 ./ c.3 e
5 - o, E 0./ 2,3 2
6 Or 2 2 0.3 e
7 2 s o 0’ 3 o
8 2.3 o 0. 0
9 il pra 8./ 0.4 0
10 e, - o.M | -o.r
AVERAGE Y] @€.23 203 3¢ .31 -o.¢/
MIN O, -X) 0.2 -d./
MAX 2, 3 2./ 0.4 ot
DATE: _8//5/8f P
TIME START: 0974 _SCREEN *'€
TIME STOP: e#3¢
0.2 DEPTH 0.8 DEPTH
SCREEN ] SWEEP__|APPROACH] SWEEP _[APPROACH COMMENTS
1 PR i i 2.4 I o
2 o, v 0. )
3 Yl o.¢ -0,/ o 3 -0,/
4 9, [ P4 0
5 Jt-r o 0.3 d
6 0,3 2 3v 2,2 o,
7 0. 3 ) 0. o
8 0.2 -] &. 3 0
9 .22 2.2 ot X0 4 2
AVERAGE2e| g.26 | -¢.0% 2.33 )
MIN 02 -8,/ 2 | -0/
MAX gﬁ 2.0 o, Y Dy

D.5




EASTON SCREENS FLOW MEASUREMENTS

DATE: &/1s729% "
TIME START: 2 SCREEN =7
TIME STOP: osws

0.2 DEPTH 0.8 DEPTH
SCREEN SWEEP |APPROACH SWEEP JPPROACH COMMENTS
1 2 2.3 2./ 6. Y o
2 .. o.3 6./ 0.9 o
3 .Y F.e O./ ) o./
4 H L. -0./ o.Y o
5 =l e 3 -0. % 2.3 o
6 -o] .9 ) A0, 5| 2,4
7 e o. % ) 2. > -4
8 2% o, 2 o,/ 3% 0.3 2./
g .co O, 2. 0.3 o
10 . O 3 2./ 2.3 0
AVERAGEPY p.27 | o0.07 Y p. 22 | ©.0%
MIN o. -0.2 2.3 o
MAX 2, 3 0./ 2. 2./

DATE: 44:4:« §

TIME START: 2448 SCREEN®S
TIME STOP: pes7

0.2 DEPTH 0.8 DEPTH
SCREEN | SWEEP |APPROACH SWEEP JAPPROACH COMMENTS
1 1 o0: 2] o i o -0/
2 ! ‘/5' 0. ‘i = 0 2 6 4 a
3 | ©0.3% o 0.4 o
4 oy -] 2. ¥ o
5 .4/ 2. -0,/ o, ¥ 0
6 0.y [l ':l OOr ~0./
7 2.3 [~} 2,5 (24
8 .df ) -0,/ 0.5~ o
g ! 0. -0./ M o, o -P./ A
10 o. 4 -2. 2 D o
o
AVERAGEZ4] ¢, 36 ~4.07 D, ¢35 -0, 03
MIN 0,2 'O'L 0:0 ‘ou/
MAX O 4.0 2.5 2.0

D.6



EASTON SCREENS FLOW MEASUREMENTS

DATE: bzf”ff &
TIME START: 44 4 SCREEN 7
TIME STOP: o0¢s 7

0.2 DEPTH 0.8 DEPTH
SCREE SWEEP JAPPROACH SWEEP |APPROACH COMMENTS
1 0.3 e 0.7 3
2 O L4 o O ? D
3 2.3 2 0., 3 )
4 ) -0,/ o4 0
5 ol 8. ‘ o . / g “/ o
6 0.2 2 5+0. 3 | e/
7 S - o o . ]
8 2. o oY o
9 5.3 0 o. Y] o
10 O+ 2 o 2. ¥ o
- T ga2
AVERAGEp.}7 D.28 | —o0.0% 0.37 [=o.0)
MIN 2.0 -0/ 0.3 -
MAX 0.6 X d ¢ 4.9
DATE: 65/5’5&4 £ /0
TIME START: SCREEN
TIME STOP: QQ;’
0.2 DEPTH 0.8 DEPTH
SCREEN | sweep |APPROACH SWEEP _ |APPROACH COMMENTS
1 9 w4 Y -e. 0. 3 2
2 34 0.3 | -o.rs o.¥ 7
3 g.5 2 2. 7 2
4 0.5 O Wlro. 4L o
5 .54 Oect ~2,2 2.1 o
6 7! 2.7 ~pD./ 205" ]
7 .4/ 0./ -0./ 2, 7 o
8 .7t o.d ~0, 3 o. o
9 2.< o d 2.7 2./ 1
10 2.4 5 0.5 2
AVERAGE ¥ 0.Y8 |-p.os |1 O SY 0.0
MIN 2.3 -4 0.3 0
MAX o. 7 #:0 Q. 7 2./

D.7



EASTON SCREENS FLOW MEASUREMENTS

DATE: /75784

TIME START: _ /29 SCREEN #/ /
TIME STOP: so ra—

0.2 DEPTH 0.8 OEPTH

SCREEN | Sweep APPROACH SWEEP JAPPROACH COMMENTS
1 .zt| L. | —ed 6.3 0
2 0. Pl Lo & .5 a'/
3 . 0. -p./ o 8 =
4 o+t -] Q'.S- [»]
5 O.Y ~ o .8 [=)
6 i1 2.3 -0,/ oY -4
7 2.3 4 o.5 o
8 o Q) 3~ o/ fel ,r [~} -
9 O+ 2 o S "_4(_ - X24

t 10 |l _eo.49 ) 0.5 0 |
[ —

AVERAGEY?] p. %22 | ~2.02 2. ¥9 [2)
MIN b, 2- —a. / o d 2./
MAX 2.4 2/ o5 2-/

DATE:_4/rsf8 7
TIME START: e SCREEN g/k
TIME STOP: 161&

0.2 DEPTH 0.8 DEPTH
SCREEN SWEEP JAPPROACH SWEEP JAPPROACH COMMENTS
1 2. > » 2.6 o2
2 AR AT Y o5 7
3 2.3 o 0.5 o
4 WY O -o./ 2.5 2
5 2.3 2 2.5 2
6 L4 _& Y -4/ o.Y 1~
7 37 2.:% - 274 2.5 p2l
8 D4 0 0. 5 2
9 "” 2. ed ~Dal o,f 0
10 o-3 o 2.5 ~
AVERAGEE& g, 35| - O. 50 0
MIN 8.3 | ~o,/ .Y °
MAX Y 2.4 R o

D.8



EASTON SCREENS FLOW MEASUREMENTS

TIME START: /o0 2.2- SCREEN %#/3
TIME STOP: /02 ¥

0.2 DEPTH 0.8 DEPTH
SCREEN | sweep JAPPROACH SWEEP |APPROACH COMMENTS
1 e 0.9 -0./ e o
2 5.9 o 2.5 | o
3 0.y D 0.5 o
4 0. P s o
5 g1 o.o -0./ . o o
6 [ X4 o 0.5 o
7 0.2 2 2.5 o
8 &3 ] lv: O, ‘! o,1
9 v O -0 .4 0, = o
10 i 0""/ -0/ e-)’ [~
AVERAGE 0..38|—p.0¢Y 0.4 | p.2/
MIN 0.2 0, / 0.4 O
MAX 2.4 0.4 5 2. )
DATE: ¢//57E%
TIME START:© ,028 SCREENZ/¥
TIME STOP: 4¢3/
0.2 DEPTH 0.8 DEPTH
SCREEN SWEEP |APPROACH Sweep  JAPPROACH COMMENTS
1 0,3 ) 2.5 P2
2 L Db -g./ 2.1 o
3 - - - 2.5 o
4 Yo | -8:7 2-571 o
5 s/ 2.5 -~a./ 2.4 o
6 2.4 2 o.s” o
7 o.5 P) 2.6 o
8 a ¢ "/ 0 0'( 2
9 32 0,3 o.7 g.- 6 )
D,
AVERAGE NYS | ~2.073 D S 2 1)
MIN o3 -2,/ , 2
MAX 6.6 2./ XA 0

D.9




EASTON SCREENS FLOW MEASUREMENTS

DATE: &/757/5¢ .
TIME START: /034 SCREEN"/ &
TIME STOP. /o3%

0.2 DEPTH 0.8 DEPTH f

SCREEN SWEEP |APPROACH SWEEP |APPROACH COMMENTS

1T . b/s- -0./ § o-s 2./

2 .« 0.5" -0./ BL-0.3 0./

3 .7 #o.3 -0,/ .4 9 .

4 .23 S -0./ o Y

5 b Db -0.7 | 1% 0.7 ﬁ

[] Rt a'; -0./ F L e. 7 ~Oe¢/

7 2 5’ o Q;‘/ o

8 ' .| ~0./ | klo.s | -0.7

9 0';’ a 0;64 [-4

10 .of o. -ao/ 4 . ’ '. { -2,/

YT [RL]

AVERAGE oYY | -2 &2 2.4 | —p.oc

MIN ®r Lor/ o3 -2/

MAX 2. . o7 0. >

-8/rs/EG
DATE: /17 E5 y:
TIME START: _ /o4 SCREEN
TIME STOP. _ ¢s64 3

0.2 DEPTH 0.8 DEPTH
SCREEN I SWEEP JAPPROACH SWEEP |APPROACH COMMENTS
1 0.4 0. N or /
2 00.5’ o 0" o
3 D. & o 2.¢ 2
4 0.‘ 2 o, [~
5 o4 o et o.¢ 2.
6 0.4 ) 2. o
7 2.8 0 .72 o
8 D, S a o . 0:/
9 0.4 (] 8.6 (]
10 2. % P 1 D, 2./
AVERAGE 0.52 2 0.e/ | 20U
MIN 2.9 ) 0,5 &, 0
MAX 018 2] 2 > ’!l

D.10



EASTON SCREENS FLOW MEASUREMENTS

DATE: Q/‘Zéﬁ
TIME START: /rie ~ SCREEN ¥/ 7

TIME STOP: po /9

0.2 DEPTH 0.8 DEPTH

SCREEN SWEEP JAPPROACH SWEEP JAPPROACH COMMENTS

1 2.6 o o-v [2]
2 32 0/ 0.2 o, &
3 4. 0.3 2-/ 0] 0.6 a /.
4 S ged -o0.1 2.6 0
5 T/ 0:7 -9/ 0.6 2
6 RN -0/ 2. 4 2
7 R o/ o2-6 7
8 JT 0.7 -~ 0. 2.6 O
9 t"” 0:‘/ ~ p‘l 0. ‘ 0
10 0.5 ) 0.4 )
s.4% -

AVERAGE 248 | ~e0.02 0,58 | D.of
MIN 0./ —0. 2 | 0,4 o8
MAX O. ?‘ ’ 2 [/ 1TA 0./

DATE: Q/r_ggz. "
TIME START: __ /48 > _ SCREEN ‘&
TIME STOP: ¢2s's
0.2 DEPTH 0.8 DEPTH
| SCREEN ! _sweep (APPROACH Sweep  (APPROACH COMMENTS
| ! ! 0.5 | —ed 0. 5 | 0
2 S &8s | -o. 2.6 | o
3 f';l o 2.6 2
4 % 0-6 —ovl 2.6 o
5 Ui Pt -2,/ 0.5 )
6 T ﬂ-s’ Q.2 - 7
7 51 8. 5 ~0-/ 2.5 o
8 0. P W D6 <o./
g ! 0.5 —o./ 2.6 o
10 1 02,5 0./ , 0./
5!

AVERAGE 0, S0 | —o,2% 0. S6 ~0,8%
MIN 0,4 -4 & 0,¢C -0. 7/
MAX O.A 0/‘ o, d»a
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